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GENERAL PURPOSE 


REFRIGERATOR CENTRIFUGES 


**MEDIUM”? Refrigerator 


250 mi. maximum container size. 
1 litre total capacity. 


**MAJOR”?’ Refrigerator (Mobile Model) 


1,000 mi. maximum container size. 
4 litres total capacity. 


**MAGNUM”? Refrigerator 


600 mi. maximum container size. 
2.4 litres total capacity. 


**MAJOR’’ Refrigerator (Stationary Model) 


Capacity as Mobile Model but for 
use with existing refrigeration. 


% Stainless steel bowls for easy clean- 
ing and long life. 


% Cooling coils outside the centrifuge 
bowl. 


* Hermetically sealed, trouble-free 
refrigeration units. 


Superspeed units giving 12,000 to 
20,000 r.p.m. 


These four MSE Refrigerator Centrifuge 
Models cover a speed range up to 6,000 
r.p.m. For High Speed and Superspeed 
Refrigerated Centrifuging there are the 
MSE High Speed 17 Centrifuge (17,000 
r.p.m.) and the MSE Superspeed “25” and 
“40” Centrifuges (25,000 r.p.m. and 
40,000 r.p.m. respectively) 


MEASURING AND SCIENTIFIC EQUIPMENT LIMITED 


Spenser Street, London, S.W.1 Telephone: ViCtoria 5425 





MAKERS OF FINE FURNACES 
allenkamb INTRODUCE A NEW RANGE OF 33 MODELS 


With over 40 years’ experience in design and construction, we have now completely 
restyled our general purpose furnaces and added several new types to the range 
Operating temperatures have been increased and new models introduced for use up 
to 1,500 C. Larger sizes are now available and furnaces have, in general, greater 
useful working spaces due to improved design. High performance, coupled with very 
robust construction and reliability make the furnaces equally suitable for laboratory 
and industrial applications. We also supply special 

purpose furnaces for coal and coke testing, differen ‘| 

tial thermal! analysis of minerals, and sulphur and 


halogen determinations by the Carius method 


@ SELF-CONTAINED FURNACES 
with all controls and accessories necessary for 
efficient operation built into non-corroding 
asbestolite cases 


AUTOMATIC CONTROI 

on many furnaces and available as an alternative 
to manual control on all others. Safety devices 
protect furnace when left unattended 24 hours a 
day 


@ AUTOMATIC TRANSFORMERS 
fitted to all high temperature furnaces 


Gallenkamp ‘SUPER HOTSPOT’ 


Our smallest standard muffle furnace, illustrated 
on the left, is a new version of the very popular 
Hotspot’. The size of muffle is increased to 4 « 5 = 6 
in. and the working temperature raised to 1100°C. 
This furnace is used widely in technical colleges, schoo! 
laboratories and dental workshops. 


ASK FOR PUBLICATION 620 


Gallenkamp -lowers 


SUPPLY THE WORLD'S LABORATORIES 


A. GALLENKAMP & CO. LTD. J. W. TOWERS & CO. LTD. 
Technico House, Sun Street, London, E.C.2 Victoria House, Widnes, Lancs. Te/. Widnes 2201 


Telephone BIShopsgate 0651 MANCHESTER: 44 Chapel! Street, Salford 3. Deansgate 4992 
STOCK TON-ON.TEES: 28 Bridge Road. Stockton 65/4! 








THE 
LABORATORY 
GLASSWARE 


FOR 


THERMAL ra 


MECHANICAL - 
CHEMICAL . 


‘STRENGTH 


Prove it by testing it 


Deliveries are prompt—prices 
very competitive—Save time 
and money— 

BUY MONAX NOW! 














JOHN MONCRIEFF LTD., PERTH, SCOTLAND 
London Office: 30 CURZON STREET, W.1 


Jury 1960 LABORATORY PRACTICE 





Nabe ce : 
Seis abt 


%, SMa 
i ORNS 


MT) dnt a ee ‘ 
te eee 


eh eee tnt 
‘ oe eee 
«J: 
4 
rs 
ie 
Led 
tip 
ed? 
‘“ 
et 
“7 
ee 


ie 
i‘ ARMOUR 


f 
Bhristtep 
/ 


og Fine products for ae 
precision work ; 


in medical 
laboratories 


Manufactured by 


DADE REAGENTS Inc. 


Miami, Florida Bere agi 
Pak " 


REGULAR SERA 
SPECIAL SERA 
REAGENTS 

RELATED PRODUCTS 
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ARMOUR puarmaceuticalt company LTD 


EASTBOURNIEI SUSSEX , ENGLAND 
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Materials sampling stage by stage 
WITH IC LABORATORY EQUIPMENT 





The need for accurate sampling 
of many bulk materials on belt 
conveyor installations is met by 
the IC Pollock Sampler. Simple, 
robust, and easy to maintain, its 
reliable performance has been 
proved by prolonged power 
Station service, and it fully con- 
forms to B.S. limits of accuracy. 
The 
applied to new or existing be!lt 


sampler can be readily 
conveyor installations with mini- 
mum alteration to lay-out of 
plant. 
range of I¢ 
ment for sampling, sizing and 
grinding through every stage of 


materials testing. 


It is part of an extensive 


Laboratory Equip- 


The 1C POLLOCK Sampler 


The TYLER Sample Reducer The RO-TAP Sieve Shaker The RAYMOND Laboratory Mill 


reduces a large sample to a representative 
sixteenth part in only one operation. A /-lb 
sample for sieve tests can be obtained from 
256 lb. of material with only two reductions 


provides @ uniform mechanical shaking method 
from test to test. lt handles up to thirteen 
&-in. diameter sieves in a single operation 


carries Out experimental grinding uf »on- 
abrasive dry materials in batches of afew ounces 
to several pounds at atime. Five interchangeable 
screens provided jor varying degrecs of fineness 


Send for full details 


OTHER LABORATORY EQUIPMENT INCLUDES Elutriators, ROVAC Filcer, TY-LAB Tester 


COMBUSTION PRODUCTS LIMITED, 


Member of Atomic Power Constructions l { the Brisich Nuclear Energy Grouns 


London Office: Nineteen Woburn Place. W.C.1 Tel: Terminus 2833 Works: Derby, England 


Les & 
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the most sensitive 


and accurate 


PEN 
RECORDER 


now available 


The clear definition of this square-wave trace 
shows the remarkably accurate results which 
can be obtained with the Savage and Parsons 
six or eight channel! pen recorder. Designed for 
use with suitable electro-mechanical pick-ups, 
this instrument wil! record strains, pressures, 
flow velocities and temperatures. Six or eight 
variables with a frequency of 0-100 c.p.s. may be 


recorded continuously on 8 in. paper. 


S.P. pen 
little or no overrun of 
an be »rporated 


connected, 


SAVAGE AND PARSONS 


SAVAGE AND PARSONS LIMITED 
WATFORD - HERTFORDSHIRE - ENGLAND - TEL: WATFORD26071 
STATIC & DYNAMIC STRAIN RECORDERS 
6 CHANNEL RECORDING CAMERAS - RESISTANCE THERMOMETERS 
STATIC LOAD PLOTTERS PR2/‘1 
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Another 
T. & M. Invention 


THE VACUUM 
INFRA-RED 
MOISTURE 
TESTER 





(Provisional 
Patent No. 
12198/57) 


Direct reading of percentage (0-100% in 0.2% divisions). 
Very low temperature of sample (therefore suitable for antibiotics, etc.) 
Very quick results. (Cotton, wet sand, synthetic fibres—two to three 


minutes). 
Very robust enclosed mechanism 


This is not a cheap instrument, but it will enable many industries to get quick and very accurate 
results on their products in a way never before possible 


(AS THE SAMPLE IS WEIGHED IN VACUO DURING DRYING, THERE 
IS NO REABSORPTION OR AIR CURRENT ERROR AS IN NORMAL 
MOISTURE TESTS) 


TOWNSON & MERCER LIMITED 
CROYDON Telephone: THOrnton Heath 6262 ENGLAND 
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Thermal 
REFRACTORY 
CEMENTS AND 
POWDERS 


Details of these special high 
temperature cements, and also of 
Thermal Fused Alumina and Fused 
Magnesia Powders will gladls be 


n request 


Thermal Fused Alumina and Fused Magnesia Refractory and Insulating Cements are very 
simple to apply; water is the only additive necessary for mixing before application. 

For base metal windings our C6o cement is ideal; tor platinum windings our CC6o0 cement 
should be used. Molybdenum windings necessitate a silica-free cement, and our No. 101 
cement is specially prepared for this purpose. 


We also manufacture an extensive range of Vitreosil Industrial Ware 


THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND Tel. Wallsend 62-3242/3 
LONDON: 9 BERKELEY STREET, LONDON, W.1. Tel Hyde Park 1711/2 
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STANTON 


now introduce 


CONSTANT 
LOAD 


into the design of their UNIMATIC single pan balance. 
After exhaustive experiments and tests they are now 
able to offer the balance based upon the principle of 
weighing by substitution as an alternative to the already 
well established equel arm ‘Ultramatic’ balance. The 
new Model avoids errors due to inequality of lever 
arms and slight variations in sensitivity due to major 
changes in load. 

The Stanton synthetic sapphire knives and planes give 
longer life and the grouped controls at bench level 
simplify operation. 


THE BEAM < is pressure die-cast of a special alloy in 
H-section and it is buoyancy corrected and stress 
relieved. 

THE ARRESTMENT is jewelled, and based on cone, 
vee and plane principle and operated by a large diameter 
cam which results in safe beam release without the 
addition of further mechanical devices or safeguards. 
WEIGHT LOADING is to 200 g. and incorporates 
a taring device to 100 g. with a net range of 100 g. after 
taring. 

CONTROLS are grouped conveniently at bench level 
allowing even unskilled persons to acquire speed of 
weighing easily and quickly. 


STANTON © FAST © STURDY 
© SAFE © SIMPLE 


Send for this informative leaflet 


STANTON INSTRUMENTS LTD. 


SINGLE PAN BALANCE . 119 OXFORD STREET, LONDON, W.1 


Tel.: GERrard 7533 
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Outstanding 

Developments 
in Laboratory 
Incubation ... 


The LEEC ‘Precision’ Incubator makes News 
in laboratory equipment. Here it is, immac- 
ulately designed throughout. Undoubtedly, 
the Incubator of choice. 


@ Temperature variation less than 0-5°C 
throughout the entire chamber at 37°C. A 
sensational development in_ incubation 
anywhere! 


— Automatic interior lighting—inner plate 
glass inspection door, finger light in action. 
Chrome pull-out handle that can be locked. 
Simple and easy access to indicator bulbs 
and mains voltage setting. 

Four shelves—two ‘perforated’, two ‘mesh’ 
supplied with each incubator. Lightweight 
(only 200 Ib.)—low running cost. 


Prices: £85 10s. Od. with dial thermometer: 


£8i Os. Od. without. Carriage and packing 
free. Delivery four weeks. 


re Ee 
| LEEC | preeision 
Seis madly LABORATORY INCUBATOR 


BRUSHING Machines HK Write for detailed brochure from the Makers— 
LABORATORY: ELECTRICAL 


NEEDLE Sharpening Machines ENGINEERING CO. 
U.V. LAMPS < 71-73 Goldsmith Street, Nottingham, England 


Telephone: Nottingham 48331 
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the most 
accurate 
reliable 
economical 
and efficient 
TEMPERATURE CONTROLLER 
in the world 


ee is the WEST ‘STEPLESS' 











WANTED! 


Consumer Co-operation 





Growing public awareness and official legislation is making increasing demands 
on manufacturers and suppliers as regards the quality and purity of their products 
and services. Few people except, of course, those intimately concerned, realise 
that in the end this means it is the Analytical Chemist who is responsibie for ensur- 
ing standards are met and bettered. 


In tact, it is the Analytical Chemist’s ceaseless search for improved techniques 
that makes these higher standards realistic, as no legislation or published standard 
can itself ensure purity unless an analytical method exists which is sufficiently 
sensitive and accurate on all occasions, and for which there is the instrument aid 
available to make it practically useful. For companies engaged in the development 
of instruments aimed at making the Analytica! Chemist’s task lighter, it is very 
difficult to talk to enough people in the field to find out what is nearest and dearest 
to their hearts in this respect. However, Southern Instruments Limited of Cam- 
berley have set themselves this task and have recruited a team to tackle it. Initially 
concentrating in the electro-chemical field, this company is building up a range 
of aids which will be designed to provide the benefits of convenient operation, 
saving in time and money, and the employment of staff appropriate to the job in 
question. Their fully equipped laboratory led by J. Hetman, F.R.I.C., is constantly 
and confidentially dealing with a vast range of Analvtical matters for Analysts who 
feel, for example, that Polarography may have advantages to offer them. This 
enables the chemist to be fully satisfied that his requirements are met betorehand. 
This service is free, and open to anyone, and whilst it 1s not claimed that Southern 
Instruments know all the answers, they do know many of them. Future electro- 
chemical products will also be backed by an Applications Advisory Service. 


Conscious of the absolute necessity of instruments embodying chemist user 
requirements, Southern Instruments have appointed Mr. H. M. Davis, B.Sc., 
A.R.LC., A.Inst.P., as Chief Engineer, Analytical Instruments Department. Well 
known for his design of the Cathode Ray Polarograph when at the Ministry of 
Supply, Mr. Davis now leaves the United Kingdom Atomic Energy Authority 
Research Group at Woolwich to take his unusual combination of chemistry, 
physics and electronics to Camberley. Southern Instruments want to hear from 
any Analyst who has ideas about the Service and products he requires from 
Instrument companies and who is conscious of a desire to look into alternative 
methods of analysis, routine or otherwise. 
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Now manufactured in Britain! 


OULTER 


COUNTER 


achieves a previously unattainable 


SPEED with ACCURACY in 


FINE PARTICLE MEASUREMENT 


The Coulter Counter represents a major advance 


in fine particle measurement in the fields of 


industry, medicine and research. Its precise 
accuracy, previously unattainable, and the tremen- 
dous saving of time it achieves, will be of vital 
importance to all hospitals, clinics and research 
laboratories. 





In the Coulter principle, an accurately metered 
quantity of a suspension of the particles in suitable 
electrolyte is drawn through a small orifice. The 
change in resistance as the particles move through 
the orifice produces pulses, whose amplitude is 
proportional to particle volume. These pulses are 
counted at various threshold levels to give a 
complete size analysis of the particles in suspension. 


A proved success in America, where today over 1,900 Coulter Counters are teing used in 
medicine and industry, this instrument is now available in Great Britain. Full details and 


technical literature will be sent by return. 


$9 COULTER ELECTRONICS LTD., 4 AURIOL MANSIONS, EDITH ROAD, LONDON, W.14 


Tel.: FULham 8035 


Patents have been granted or applied for in the following countries: 
United Kingdom, Germany, France, Holland and most other countries in the world. 


Jury 1960 
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Tubings and Apparatus 


STAINLESS STEEL 
RUBBER 
POLYTHENE 
SILICONE 
NEOPRENE 

P.V.C. 

PERSPEX 

Pires sw 

NYLON 


Containers and Fabrications 


Catalogue upon request 


LABCRATORY APPARATUS & GLASS BLOWING CO. 


77 GROSVENOR STREET, MANCHESTER 1 ARD 6409 
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pumps 























THE DISTILLERS GOMPANY LIMITED | sist ‘2tom.csso" “nts 


|, ‘M’ Pumps for automat 
Capacity 0-750 ccs 
to 0-37 litres per/hr 


2. Air-operated diaphragm pumps 
a aeaeeulic lib Mecliageliise 
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~ “THE BOTTOM 
DROPPED OUT OF 
MY BARGE!” 


This was the problem someone recently faced. When 
we heard about it we were sympathetic, for the barge 
in question was a houseboat, and most of ihe owner's 
worldly goods had vanished in the catastrophe. 

Many people would not think of looking to bac- 
teriology for the answer. But if they did they would 
learn that members of the Desulphovibrio group, 
which are commonly present in soil and water, can 
corrode steel. 

These anaerobic organisms, first described in 
1895 by Beijerinck, are capable of reducing sulphates 
to sulphides. Their activities, often accompanied by 
the production of hydrogen sulphide, may result in 
the corrosion of buried iron pipes and the steel hulls 
ci barges. 

By the use of Baar's or Starkey’s media they are 
ccmparatively easy to isolate as crude cultures. 





Electron micrograph: 
Jesu/phovibrio 
cesuiphuricans 


FOR PROGRESSIVE LABORATORIES CULTURE MEDIA 


The use of Oroid Culture Media ensures constant uniformity and 
Quality in your laboratory technique. Absolutely reliable, quick, 
convenient and economicai, Oxoid Culture Media are availabie in 
tablet or granular form. if you would like the manual of al! Oxoid 
preparations, write to: The OXOID Division of OXO Ltd., Thames 
House, Queen Street Place, London, E.C.4 (Central $781). 
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TAKING THE STRAIN 
OUT OF MICROSCOPY 


The ‘BINAC’ Binocular Eyepiece Attachment 
eliminates the causes of ocular fatigue 


Does not diminish resolving power or image quality. 

All prisms and lenses coated to increase light transmission. 
Independent focussing of right eyepiece. 

Enclosed, dustproof mechanism controls interocular separation. 
Magnification factor x 1.5. Corrected for 160 mm. T.L. 

The ‘BINAC’ can be fitted to any monocular microscope. 


Acquiring up-to-date equapment while keeping within the limits of controlled 
annual expenditure presents many difficulties in budgeting. We are pleased to 
announce that arrangements can now be made for the purchase of any Watson 
equipment over a period of two years. 


W. WATSON & SONS LTD 
BARNET . HERTS 


‘SE CE ee ot a ess se 3 COMPLETELY REVISED 
Se MANY 
Send NEW ADDITIONS 
* USEFUL 
3k SPECIFICATIONS IN 
FULL OF THE ENTIRE 


for a copy of rape 
this NEW publication 


This is the sixth edition of our brochure, giving full specifica- 
tions of every one of our laboratory chemicals and reagents. 
There have been over 100 additions to our range since the last 
edition. For the first time, specifications are included for our 
newer ranges of gas chromatography chemicals, indicators, 
and organic analytical reagents. 

This invaluable brochure is free, and we shall be glad to send 


‘ 
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IM & LABORATORY CHEMICALS AND REAGENTS 


brand 


MANUFACTURED BY MAY & BAKER LTD DAGENHAM Telephone: DOMinion 3060 Ext: 380 
LA62! I 
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Instruments for Spectralanalysis 


Exporter 


i iota lr. 


Hungarian Tr ree 


Letters 











NUCLEAR 
lock INSTRUMENTATION ame CAN 
ELECTRONIC 
LABORATORY 
fock CONDUCTIVITY BRIDGE 


This mains-operated instrument has a bridge 
frequency of 1500 c/s, and covers the very wide range 
of 0.05 to 1 = 106 micro mhos in seven ranges. 


A portable fully-transistorized 
bridge is also available. It 
covers the range of 0.5 to 
1 106 micro mhos in six 
ranges. 


A. M. LOCK & CO. LTD. 
79 UNION STREET, 


OLDHAM, LANCASHIRE 
Tel.: MAIN 6744 








Specify 
DEPENDABILITY 


H. J. ELLIOTT LTD 


E-MIL WORKS, TREFOREST INDUSTRIAL ESTATE, PONTYPRIDD, GLAMORGAN 
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FIRST IN THE FIELD! ! 


THE VACUUM OVEN 
with the 
FIBREGLASS BODY 








EFFICIENCY, WITH HIGH PERFORMANCE AND 
LONG TERM RELIABILITY. 


A new design to meet all modern requirements in 
providing accurate temperature control, with simple 
operation. 


(Please write for details). 


Model No.1 12” diameter x 12” long 
with two shelves providing 
working area of 250 sq. ins. 


Model No.2 143” diameter = 20” long 
with two shelves providing 
working area of 520 sq. ins. 


SUBMERSIBLE 
PUMPS 


(All submersible parts in stainless steel). 











MIXING THREE MODELS 
PUMPING AVAILABLE 
CIRCULATING 
EMPTYING (Please write for details). 





WE WELCOME YOUR ENQUIRIES 
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Deta 


EXELO 


INTERCHANGEABLE 
STOPCOCKS 





* NON FREEZING 

* NON LEAKING 

* ALL GLASS 

* COMPACT, STURDY 




















actual size 


Unique design—Precision optically ground 
surface of both body and key insure no leak- 
age. The curved channel in the key allows 
fine accurate flow control. Opinions of thou- 
sands of users all over the world agree that 
this stopcock is far superior to conventional 
design for all requirements. 

Exelo Interchangeable stopcocks are avail- 
able fitted to laboratory apparatus including 
all types of Burettes, Separating Funnels, 
Orsat apparatus and many more specialized 
items. 

















_ xe Lo 
1. 


s available from your laboratory supplier or write to: 


W. G. FLAIG & SONS LTD 


EXELO WORKS, BROADSTAIRS, KENT 








laboratory triple roll mills 


These are extremely useful mills for the dis- 
persion of solids in liquids and used by leading 
manufacturers in many industries for processing 
creams, ointments, paints, pastes, plastisols, prin- 
ting inks, etc 
ree models available with roll diame- 
ters 2°, 34° and 6” 


motor. The ro 


There are 
and are supplied complete with 
s fitted can be porcelain or steel, the 
latter either so 
The No. 2 


motor and built-in 


d or hollow for heating or cooling 
model shown with 34” diameter rolls, 1 h.p 
push-button starter, can deal with 
test samples or smal!-scale production batches up to 40 Ib 


an hour 


PASCALL 


Write or telephone Crawley 25166 for List AM2507 


THE PASCALL ENGINEERING CO LTD 
GATWICK ROAD CRAWLEY - S\VUSSEX 
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The first ever 
LOW PRICED 


The Siemens Ediswan Beta Tester is the only 
reliable, robust transistor tester manufactured by a famous maker 
and offered at such a low price. If you use or sell 
P-N-P transistors this is the instrument you want for making 
quick, accurate, run-of-the-mill tests—and it doesn't have to be 
handled with kid gloves. See what it gives you: 
@ Current Gain (B or a’) read directly off calibrated dial (using audible signal) 
at collector current of 0.5—4 mA. 
Leakage Current measured on meter at fixed collector voltage of 9 volts. 
Quick release terminals connect transistor under test. 
Fully transistorised. 
Die cast alloy case. 
Fastest for all transistor testing (Common emitter conditions). 
PRICE £11.0.0. (Terms to Trade and Industry available on request) 


Associated Electrical industries Ltd 
Radio and Electronic Components Division 
PD 17, 155 Charing Cross Road, London WC2 


Tel: GERrard 8660. Telegrams: Sieswan Westcent London 
CRC 17/20 
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| THE LABORATORY GLASSBLOWERS CO. 
| 


COMPLETE LABORATORY 
FURNISHERS 











Presents: 


THE WATSON 
MARLOW AIR FLOW 
INDUCER 


Patent pending 
The Guid, any Guid, Hows through Full particulars and prices on 
the pipe and nothing else. application 


THE LABORATORY GLASSBLOWERS CO. 


VALLEY WORKS . LANE END ROAD . SANDS . HIGH WYCOMBE . BUCKS 
Telephone: HIGH WYCOMBE 2419 





























Our comprehensive standard 
range of Platinum Laboratory 
Apparatus, manufactured by skill- 
ed craftsmen from materials of 
the highest purity, has been com- 
piled to assist users in selecting 
what is most suited to their needs. 
In cases where a catalogued speci- 
fication fails to meet requirements, 
we will gladly manufacture in ac- 
cordance with customers’ own 
designs. 

Users are invited to avail them- 
selves of our REPAIR AND EX- 
CHANGE SERVICE. 








Literature forwarded on applica- 
tion. Technical representatives are 
always available for consultation 
and advice. 





(ENGELHARD INDUSTRIES L72.) 52 KiGH HOLBORN + LONDON - W.C.1 
BAKER PLATINUM DIVISION Telephone: CHAncery 8711 & 6506 
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LIGHT’S 
1960 LIST 


CATALOGUES 
OVER 5,000 
CHEMICAL 
SUBSTANCES 
FOR THE 


ORGANIC CHEMIST 
BIOCHEMIST 
HISTOCHEMIST 
PATHOLOGIST 
BACTERIOLOGIST 
ANALYST 
METALLURGIST 
PHARMACIST 
PHYSICIST 
PHYSIOLOGIST, etc. 


This Catalogue includes— 


AMINO ACIDS PEPTIDES 
ENZYMES NUCLEOTIDES 
NUCLEOSIDES 

PYRIMIDNES 

PURINES PYRIDINES 
PORPHYRINS 

SILANES SUGARS 
CARCINOGENS 
INTERMEDIATES 
ANTIOXIDANTS 

METAL HYDRIDES 
STEROIDS ALKALOIDS 
ION EXCHANGE RESINS 
FILTER AIDS DESICCANTS 
RARE EARTHS 

HIGH PURITY METALS 
ALKYL METALS PROTEINS 
CHELATING AGENTS 
CAROTENOIDS 
SCINTILLATORS 
ORGANOFLUORS 
ANTIBIOTICS 

COENZYMES 

PLANT HORMONES 
PHOTOSENSITIZING DYES 
ANALYTICAL REAGENTS 
SURFACTANTS 

VITAMINS MONOMERS 
SYNTHETIC DRUGS 
DIAGNOSTIC REAGENTS 
PRECIOUS METAL CATALYSTS 
FATTY ACIDS GLYCOSIDES 
HYDROCARBONS OLEFINS 





Already we have added the following : 


N-Acetyl-3,5-di-iodo-i-tyrosine  . . 

n-Acetyl-3,5-dinitro-L- ——_ wee ester 

N-Acetyl-L-leucine , 

L-Alanyl glycine... 

L-Alanyl- L-phneylalanine 

p-Arginine hydrochloride .. 

N-Benzoyl-glycine amide (hippuryl-amide) 

Benzoyl-glycyl-L-phenylalanine 

CBZ-Glycyl-L-glutamic acid 

CBZ-Glycyl-L-leucine 

CBZ-Glycyl-L-tryptophane . 

CBZ-L-Tyrosyl-glycinamide 

Chloroacetyl-DL-alanine 

Chloroacetyl-L-leucine . 

Chloroacetyl-L-isoleucine 

p-Citrulline 

L-homoCysteine thiolactone HCI . 

D-homoCysteine thiolactone HC] . 

L-Cystine-di-B-naphthylamide (est of oxytocinase 

Dehydro ascorbic acid 

Deuteroporphyrin IX 

Glycyl-L-aspartic acid 

Glycyl-t-glutamic acid... 

Glycyl-L-histidine HC1.2H:0 . 

Glycyl-L-methionine 

Glycyl-pL-norleucine 

Glycyl-L-phenylalanine amide acetate . 

Glycyl-p-threonine 2H20 . 

Glycyl-.L-threonine 2H 20 

Glycyl-L-tyrosyl glycinamide 

Glycyl-t-valine .. 

Hyaluronidase (700 i.u. mgm ‘ 

4-Hydroxy methyl imidazole HC] 

L-Leucyl glycyl glycine . 

L-Leucyl-L-leucine . 

D-Ornithine mono HC! . 

DL-Phenylalany! glycine . 

Quercitrin (quercetin-3- -rhamno-side) . 

Ribonuclease-oxidised ere mgm amps) 

Scillaren A 

B-2-Thienylserine 

Uricase, ex hog liver, lyophilized powder | (2000 
units/gram) . . . 

Poly-L-alanine  . 

Poly-benzyl- L-glutamate 

Poly-carbobenzoxy-L-lysine  .. 

Poly-L-glutamic acid, sodium salt monohydrate 

Poly-L-leucine eee oe 

Poly-L-lysine hydrobromide 

Poly-L-pheny]! alanine 
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86/-G 
120/-G 
152/-G 

55/-G 
110/-G 

82/-G 
197/-G 
105/-G 
210/-G 

53/-G 
310/-G 
128/-G 
130/-G 
420/-G 
121/-G 
210/-G 

25/-G 
292/-G 
365/-G 
170/-G 
112/-G 

56/-H 
950/-A 
395/-G 
105/-G 


122/-G 
240/-G 
100/-G 
150/-G 
240/-G 
105/-G 
360/-G 
245/-G 
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Revolutionary 
Pump Design 


Ret A Metering Pump of High 
b a hol od 
yu c _ Efficiency, Unaffected by Sludge, 


Sediment, or Viscosity 


The HMC pump ensures: 
Precision metering at minute 
flow rates. No valves to clog— 
easily cleaned 
Accuracy ‘1 per cent of volume 


H.M.C. Ltd: 52 GLOUCESTER PLACE, LONDON, W1 
Telephone No. WELbeck 0431/2; 3521/2 





TO THE RANGE OF 


Mportin auditions + ‘DAVISIL? GLASSWARE 


‘DAVISIL’ HEAT-RESISTING BOROSILICATE 
! GLASSWARE FOR ALL LABORATORIES 


These entirely new examples of ‘Davisil’ heat- 


resisting glassware fulfil the modern require- 18) AV EY & M fered: aD LT D 


> ‘ y. Send now to your 
ments of the laboratory. Send now to yc LOCKFIELD AVE., BRIMSDOWN ENFIELD, MIDDLESEX. 
Laboratory Furnisher for full details and prices TEL: HOWARD 2722. GRAMS: BOTTLES, ENFIELD. 
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A Portable 


LABORATORY POWER SUPPLY 


FOR RESEARCH 


THE RADFORD ‘LABPACK’ 


MAIN UNIT 


Input: 200—250 V. 50 c's. 


Outputs 
(1) L.T. A.C. O—25 V. 6 amps. max. 
(2) L.T. D.C. O—22 V. 6 amps. max. 
(A.C. and D.C. output continuously 
variable in 0.2 V. stages. 


D.C. is rectified A.C. from selenium 
rectifier full wave bridge connected). 


(3) H.T. D.C. 200—250 V. 50/30 mA for 
valve experiments. 

(Rectified A.C. from half wave selenium 

rectifier and reservoir capacitor). 

Ripple 10% at 50 c/s 30 mA load. 


(4) L.T. A.C. 6.3 V. 1 amp. for valve 
heaters. 


Size: 114° x 84" x 6” high overall. 
Weight: 11 Ib. approx. 
PRICE: 17 gns. 


* EXPERIMENT + EDUCATION 


COMPLETE WITH ACCESSORIES 


ACCESSORIES 


H.T. Smoothing Unit 


Outputs: D.C. 
(1) 150 V. O—30 mA Stabilized. 


(2) O—150 V. linear variable by poten- 
tiometer for voltage, or rheostat for 
current. 


(3) 200—250 V. at 50/30 mA (Direct 
from main unit). 
Ripple: Smoothed to less than 0.003% at 
30 mA (50 c/s ripple). 


PRICE: 7 gns. 


L.T. Smoothing Unit 
Variable L.T. from main unit smoothed 
to 0.5%, at 3 amps. (100 c/s ripple). 


PRICE: 6 gns. 


Write for illustrated Leoflet 


ELECTRONIC | Radford EQUIPMENT 


RADFORD ELECTRONICS LTD., ASHTON VALE ESTATE, BRISTOL 3. 
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B.D.H. Laboratory Chemicals 


in education, research & production 


In innumerable laboratory applications B.D.H. reagents play 
a vital part in healing, teaching, research and every productive 
activity from agriculture to atomic energy. Analytical reagents 
manufactured by B.D.H. to the published ‘AnalaR’ specifica- 
tions have an international reputation as materials for use in 
analytical work of the most responsible character; and over a 
thousand other B.D.H. laboratory products are labelled with 
specifications of minimum purity. 

Recent B.D.H. booklets, issued free, include 

Titration in Non-Aqueous Solvents, Biological Stains and Staining Methods, 
‘Union Carbide’ Molecular Sieves, 

lon Exchange Resins, Sugar Phosphates and Related Substances. 


We shall be happy to send you copies 


(BDH) THE BRITISH DRUG HOUSES LTD. 


B.D.H. Laboratory Chemicals Division . Poole . Dorset 


BEECROFT RANGE OF 


PVC PLASTIC BUNGS 


are being used in research departments 


EVERYWHERE 


write or phone for details and samples:- 


BEECROFT & PARTNERS (METALLURGISTS) LTD. 
RETORT WORKS, SUFFOLK HOUSE, SUFFOLK ROAD, SHEFFIELD 2 
Phone: 29686 (3 Lines) Telegrams: ‘RETORT’ Sheffield 2 
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the standard laboratory bath 


Stainless steel tank: Propeller stirring. 
Dial marked in degrees Centigrade. 
Available with pump for circulating water 
through other apparatus. 

Wide range of test-tube racks, lids, 
cooling and constant level devices. 
Unconditionally guaranteed for 

one year. Forty-eight hour 

repair service, and loan units 


available by return of post. 


Standard Models 

Range 10 to 100 C. - 0:25 C. 
SBI (9” x8" «6") . 7 § 
SB2 (15” « 8" « 6") . £28 10 
SB3 (21” x12” x11") £32 0 
SB4 (15" « 12" *9") £31 0 
(working space in brackets) 


low temperature bath 


>. Models RB4 and RB4P 
Te Range —20°C. to + 60°C. -0-5°C 

This has all the features of our standard baths, 
but has a stainless steel heat extractor in the 
bottom of the tank, driven by a refrigeration 
compressor in the lower section. If fitted 
with a pump (as illustrated) it can be used for 
circulating liquid at a controlled temperature 
through other apparatus. 


Model RB4 (without pump) £97 10 0 
Model RB4P (with pump) £102 S 0 
(tank dimensions as SB4—see above) 


Grant Instruments 
(Cambridge) Ltd. 
Barrington, Cambridge Telephone: Harston 528 
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to prove 


something 


} 


Most of us, in our formative years had decided 

views that this gentleman never really deserved laurel leaves 
However, he reached some very sound conclusions 

We have a few theories also,about 

the installation and equipping of laboratories 

If this is one of your problems, we may be able to help 


in getting that quart into a pint pot 


GRIFFIN & GEORGE 


The Laboratory Furnishers 


Griffin & George (Sales) Limited, Ealing Road, Alperton, Wembley, Middlesex. (PER 3344) 
A member of the Griffin and George group of Companies 


LONDON - BIRMINGHAM SHEFFIELD MANCHESTER NEWCASTLE-UPON-TYNE GLASGOW - EDINBURGH 
Pr 
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EDITORIAL 


HIS number of our journal is 

dedicated to the Royal Society 
on the occasion of its celebrating 
the tercentenary of its foundation. It is a tribute from 
one of the newest organized scientific activities to one 
of the oldest. Indeed, from the point of view of what 
we understand as a scientific society today, the Royal 
Society may well claim to be the oldest. It was probably 
the first organized society which set out deliberately to 
test theories by experiment, and so Laboratory Practice 
may well be regarded as a spiritual descendant of that 
meeting held just 300 years ago 


The Royal 


Society 1660— 1960 


This issue contains an account of the origin and 
history of the society by the Assistant Secretary, Dr 
D. C. Martin, as well as a series of articles describing 
the contribution of Fellows in various branches of 
knowledge by distinguished members of our Scientific 
Advisory Committee. These speak for themselves, 
leaving us free to pay a tribute to the President of the 
Society, Prof. Sir Cyril Hinshelwood who has honoured 
us by writing a Foreword for this number 


Sir Cyril was recently honoured by the Queen with 
the Order of Merit, an order which is unique and 
reserved for distinction of intellect and is unassociated 
with any political, civil or military activity. It is 
symbolic of the times that a substantial proportion of 
the 24 members is scientific. These include Sir Robert 
Robinson, a former President of the Royal Society and 
a member of our Scientific Advisory Committee who 
contributes the article on Chemistry in this issue 


The tercentenary year is a fitting climax to Sir Cyril's 
long and distingv ished career and his work for the 
Royal Society Elected at the early age of 32, he has 
been awarded the Royal and Davy Medals. He received 
a Nobel Prize in 1956 and was President of the Chemical! 
Society in 1947, its centenary year. There is not the 
space in one editorial to list all the honorary degrees, 
officer appointments in scientific societies and other 
honours which have been showered on him. One 
feature we should like to emphasize is the tremendous 
output of his scientific work and the width of his 
intellectual interests. In addition to many original 
papers in the Proceedings of the Royal Society and 
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other journals, he has published ‘Kinetics of Chemical 
Change’, ‘Thermodynamics for Students of Chemistry’, 
‘The Chemical Kinetics of the Bacterial Cell’, and 
‘The Structure of Physical Chemistry’. In addition to 
this he is President of the Classical Association and 
speaks French, German, Italian, Spanish and Russian. 
His hobbies include painting and collecting Chinese 
porcelain. Any one of these activities would serve as a 
full-time occupation for an ordinary man, but Sir Cyril 
is an intellectual giant. Gone are the days when a 
scientist was a specialist with a one track mind and no 
interests outside his own branch of science. Many 
scientists today are keen amateurs (in the original 
sense of the word) of painting, music and literature, 
and often distinguish themselves in less intellectual 
hobbies and a variety of sports. They are proud to 
acknowledge Sir Cyril as their doyen and to pay 
tribute to the Fellows of the leading scientific society 
in the Commonwealth if not in the world. 


Forthcoming Congresses 
Ergonomics in Industry 
Ergonomics, the study of man in relation to his working 
environment, is the subject of a three-day conference teing 
organized by the Department of Scientific and Industrial 
Research at the Connaught Rooms, Great Queen Street, 
London, W.C.2, from September 27 to 29 inclusive. 

The object of this conference is to bring recent ergonomic 
research and industrial application to the notice of senior 
people in industry ana to show where ergonomics fits in 
with the interest of production engineering, equip.nent 
design, work study training and industrial health. 

Ergonomics is concerned with the improvement of indus- 
trial efficiency by ensuring that equipment is within the 
mental and physical capacities of normal people, taking into 
consideration such factors as the complexity of the job, 
noise, lighting and temperature. Speakers at the conference 
will represent industrial concerns, medical services, the trade 
unions and academic institutions. They will discuss the 
benefits to industry of a combined approach by anatomists, 
physiologists and psychologists, along with engineers, to 
problems of ‘fitting the job to the man’ 

Further details of the conference can be obtained from 
Miss H. M. Clay, D.S.1.R., 14-18 Cornwall Terrace, Regent’s 
Park, London, N.W.1. As accommodation is limited, early 
application is recommended 


Bureau of Analysed Samples 
A record number of over 80 analysts representing all branches 
of the Metallurgical Industry, Government Departments and 
Research Association Laboratories attended a meeting in 
York on Tuesday, May 10, held by the Bureau of Analysed 
Samples, Ltd 

After an introductory welcome by Dr. E. Gregory, the 
Managing Director, Mr. P. D. Ridsdale, gave a report on 
the progress in the preparation of British Chemical and 
Spectrographic Standards during the three year period to 
November, 1959. His report stated that during this period 
five new standards had been issued: refined ferro-manganese 
No. 280, 13 per cent manganese steel No. 290, Lincolnshire 
iron ore No. 301 Northants iron ore No. 302, and iron ore 
sinter No. 303. 

It also stated that the preparation of the following eight 
new chemical standards was now in progress: 10 per cent 
aluminium bronze, 6 per cent zinc aluminium alloy, 75 
per cent ferro-silicon, magnesium alloy containing zinc and 
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rare earths, Nimonic ‘90° alloy, 0-4 per cent carbon free- 
cutting steel, chrominium ore and Sillimanite refractory. 

The two latter samples are being prepared at the request 
of the British Ceramic Research Association and the 0-4 per 
cent carbon free-cutting steel is being prepared at the 
request of the Association of Drop Forgers and Stampers 

In addition to work on new samples, replacements of no 
less than 36 standards have been prepared and issued during 
this period. These include three carbon steels, three alloy 
steels, three cast irons, four ferro-alloys, two basic slags, one 
iron ore, three aluminium alloys, two non-ferrous alloys, 
seven pure metals, and eight low alloy steels. 

Mr. Ridsdale also announced that work on a further 10 
replacement samples is in progress and that since the end of 
last year three of these have been completed and will be 
issued shortly, viz.: 0-3 per cent carbon steel No. 239/2, 1-2 
per cent carbon steel No. 163/1, and bronze containing 3-5 
per cent Pb and 0-5 per cent P No. 183/1. 

Mr. Ridsdale mentioned that standardization of this 
bronze sample had given a number of laboratories an 
opportunity to try out several of the draft British Standard 
methods for the analysis of copper alloys which had been 
circulated to industry for comment and that the results 
obtained had proved that nearly all these methods are very 
satisfactory. 

Turning to spectrographic standards, Mr. Ridsdale 
reported that a new series of low alloy steel spectrographic 
standards had been issued to replace the original series 
which was now exhausted. This new series is issued in the 
form of both the | in. sq. section bars and 1} in. dia. discs 
to meet the requirements of the spectrograph and all forms of 
direct reading instruments including vacuum direct readers. 

Work is also nearing completion on a new series of plain 
carbon steel standards for direct reading instruments. This 
series which is being standardized for carbon, silicon, 
sulphur, phosphorus, manganese and arsenic, will be supplied 
in the form of 1} ‘n. dia. discs for spectrographic work, but 
will also be available in the form of turnings for chemical 
analysis. 

Probably the most important development in the field of 
spectrographic samples is a new series of cast iron standards 
for magnesium and nickel which will be available in the 
near future. This series, which is being prepared in con- 
junction with the British Cast Iron Research Association, 
will cover the range of 0-005-0-015 per cent Mg and 0-35-1-4 
per cent Ni and will only be available in the form of 1-2 in 
dia. bars for spectrographic analysis. 

A steadily increasing demand both at home and abroad 
for chemical and spectrographic standards was reported and 
the fact that these standards have been exported to no less 
than 50 different countries during the last three years gives 
an indication of the world-wide recognition which they 


receive, 


Foreign Members of the Royal Society 
The following have been elected Foreign Members of the 
Royal Society: 

Professor George Wells Beadle 
of Biology, California Institute of Technology, Pasadena, 


Chairman of the Division 
California, U.S.A. Distinguished for his outstanding 
contributions to genetics. 

Prof. Ragnar Arthur Granit._-Professor of Neurophysiology, 
Kungl. Karolinska Mediko-Kirurgiska Institutet, Stockholm, 
Sweden. Distinguished for his researches on the physiology 
of vision and neurophysiology 

Prof. George Bogdan Kistiakowsk y.—Professor of Chemistry, 
Harvard University, Cambridge, Massachusetts, U.S.A. 
Distinguished for his work in chemical kinetics of gaseous 
reactions, photochemistry, thermochemistry, and structure 
of polyatomic molecules. 
Academician Lev Davydovitch Landau.—Professor of 
Theoretical Physics, S.I. Vavilov Institute of Physical 
Problems, Moscow, U.S.S.R. Distinguished for his con- 
tributions to theoretical physics 
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FOREWORD 


by 


Prof. Sir Cyril Hinshelwood 
O.M., M.A., D.Sc., F.R.S. 


President of the Royal Society 


T is an apt refutation of the suggestion that the Royal Society is an ‘exclusive Club’ 
when a journal with the wide and practical interests of Laboratory Practice devotes 
a number to the occasion of the Tercentenary of the Society. 


HE mandate given to the Royal Society in its Charter was to ‘further the bounds 

of natural knowledge and the useful arts’. In celebrating the first three hundred 
years of activity the present members would gratefully and proudly maintain that their 
predecessors have indeed fulfilled the task which King Charles II set them. More 
modestly they will hope that they may be able to maintain the traditions handed down 
to them. 


ANY things might be said of the three centuries. The results of careful and objective 

experiment have probably far surpassed the expectations of the founders, as the 
various essays contained in this issue of the journal bear witness. The nature of life and 
the nature of the universe are slowly being revealed. What is appearing is not a picture 
conjured up by speculation but one slowly pieced together by the application of the 
scientific method. The major tools of this method are the appropriate techniques of 
investigation, and these tools become more numerous and more complex as time passes. 
The study and mastery of technique and the invention of appropriate apparatus are 
indispensable elements in all scientific work, and the contents of this present volume 
provide many illustrations of the indissoluble unity of imaginative conception with the 
well judged choice of method. 


Cf. NE. € Cewnanhh phasis 


—————— 





JuLy 1960 LABORATORY PRACTICE 








Dr. D. C. Martin at his desk in the Roval Society's 
Rooms in Burlington House. The tall clock behind him 
to the right was made by John Shelton about the middle 
of the 18th century. It is of a regulated type commonl) 
used in astronomical observations; it was taken overseas 
hy ship several times to observe the transit of Venus, and 
was used by two English astronomers—Charles Maxon 
and Jeremiah Dixon—between 1763—1767 during the 
survey carried out in the then British colony of America 
which resulted in the fixing of the famous Mason- 
Dixon line between Maryland and Pennsylvania 

Crown Copyright Reserved 











IR CYRIL HINSHELWOOD, o.m., the reigning 

President of the Royal Society in its tercentenary 
year, is the successor of a long line of men of great 
distinction who have each been the chosen representa- 
tive of the private group of scholars, first formed in 
1660, to encourage the improvement of natural 
knowledge. Mention need only be made of Wren, 
Newton, Banks, Davy and Rutherford, to exemplify 
the quality of some of those who, by 


THE ROYAL SOCIETY 
OF LONDON 
FOR IMPROVING 
NATURAL KNOWLEDGE 


by D. C. Martin, C.B.E., Ph.D. 


Assistant Secretary, The Royal Society 


gaining a hold on a few of the intellectual leaders of the 
time. In England, Gilbert, Queen Elizabeth's physician, 
showed by experiment that the earth itself was a 
magnet and Harvey, by experiment, demonstrated 
the circulation of the blood. In Italy Galileo's experi- 
ments challenged accepted views and elswhere in 
Europe the new experimental philosophy was being 
thought and talked about. Francis Bacon, although 
himself no contributor to experimental science, had 
written about it in a book called The New Atlantis 
which went through ten editions in the 43 years after 
its publication in 1627, a year after he died. This 
evidence of interest in the experimental method of 
research, as opposed to the hitherto accepted deductive 
method, is all the more surprising when one recalls the 
turbulent years of this period in England. The military 
republic was not conducive to philosophical meetings 

Robert Boyle had thoughts of emigrating to North 
America because he believed conditions would be 
better there for his experimental philosophy. Neverthe- 





their genius, have adorned what has 
become the greatest scientific ap- 
pointment in the world. The Society's 
renown depends principally on the 
total of innumerable contribu- 
tionsof its Fellows tonew knowledge, 
and the encouragement given by the 
Society in its corporate activities 
takes the form of providing a means 
of publication, sometimes financial 
help, and a sensitive mechanism for 
consultation and exchange of views 
on every kind of scientific matter. As 
Sir Cyril has remarked ‘The Society 
is its Fellows and its Fellows are the 
Society.” 


sum 


Origin and Founders 
In the early days of the 
teenth century a outlook 


seven- 


new was 





Fig. 1. Gresham College. 
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less, there is evidence of meetings of philosophers in the 
City of London as early as 1645 where Gresham 
C ‘ollege (Fig. 1) provided a focus for learning. Some of 
those who met later went to Oxford, where meetings 
also took place sometimes in Wadham College, and 
there clearly existed a desire to encourage the experi- 
mental method of studying natural phenomena. With 
the restoration of the Monarchy, King Charles II, who 
had several scientific pursuits himself, brought with him 
a number of courtiers, notably Sir Robert Moray, who 
were also interested in the new philosophy. Within a 
few months of the restoration the step of creating a 
formal body was taken. The decision to found ‘a 
Colledge for the promoting of Physico-Mathematicall 
Experimental learning’ was taken on November 28, 
1660 by a group of natural philosophers meeting in 
Gresham College after a lecture given by the 28 year old 
Gresham Professor of Astronomy, Christopher Wren. 
Others present included Lord Brouncker, Robert Boyle, 
Sir Robert Moray, John Wilkins (in the chair) and 
William Petty. Within a week Sir Robert Moray, a 
soldier, statesman and scientist, whose importance to 
the Society cannot be overestimated ‘brought in word 
from the Court that the King had been acquainted with 
the designe of this meeting. And he did well approve 
of it and would be ready to give encouragement to it.’ 
Meetings thereafter took place once a week ‘in tearme 
time’ and Fellows each contributed a shilling a week 
to meet the costs involved. Mainly through the efforts 
of the Royalist Fellows led by Moray a charter was 
prepared and passed the great seal on July 15, 1662. A 
second charter, which states the Society's purpose and 


governs its affairs to this day, gave the Society its full 


title as ‘The Royal Society of London for improving 
Natural Knowledge’. In the Society's possession are 
several highly prized tangible links with those early 
years, including the journal book recording the 
meetings begun in November 1660 and two magnificent 
gifts from the King, a Mace and the Charter or Signa- 
ture Book in which King Charles II inscribed his name 
followed by the word ‘founder’. Her Majesty Queen 
Elizabeth II is the thirteenth monarch to continue the 
tradition of Royal patronage and she has graciously 
consented to open the Tercentenary Celebrations this 
year at the Royal Albert Hall. The signature book is 
still in use and it contains the signatures of all Fellows 
and Foreign Members who have been formally admitted 
to the Society since it was presented by the founder. At 
the opening ceremony of the Celebrations King 
Gustav VI Adolf of Sweden, elected last year, will add 
his signature to those of the numerous distinguished 
scientists of the world who have already done so. 


The First Century 

The mid-seventeenth century founders of the Royal 
Society were men of outstanding merit and foresight 
They were soon joined by others equally enthusiastic in 
their dedication to the new philosophy. They believed 
that the study of nature could be most successfully 
prosecuted and advanced by means of experimental 
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Fig. 2. Hooke’s own microscope. Crown copyright, Science 


Museum, London 


research. Within a hundred years Fellows had achieved 
much, Christopher Wren had made great contributions 
to mathematics and astronomy, as well as displaying 
unparalleled genius in architecture. Robert Boyle's 
discoveries had yielded fundamental! physical laws. His 
laboratory assistant, Robert Hooke, who had been 
appointed the Society's first curator of experiments for 
the weekly meetings, had, among his many highly 
significant experimental studies, constructed his com- 
pound microscope (Fig. 2) and made many new 
discoveries with it which he described in Micrographia 
issued in 1665 under the Society's imprimatur 

In 1671 a young man of 29 years of age was elected 
He was destined to ornament natural philosophy in a 
manner unexcelled by anyone since and to bring the 
Society great renown through his brilliant and illus- 
trious work. Later the same year Isaac Newton (Fig. 3) 
for it was none other, presented the Society with his 
reflecting telescope (Fig. 4) still a treasured possession, 
and in the years that followed he had been persuaded to 
publish his fundamental work on the nature of light and 
the gravitation theory of planetary motion. In 1687 the 
Society published Newton's great book Philosophiae 
Naturalis Principia Mathematica, usually known as the 
Principia, described by Laplace as ‘pre-eminent above 
any other production of human genius.’ He was a most 
attentive and conscientious occupant of the presidential 
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chair from 1703-1727 and added even greater lustre and 
renown to the Society. 

During its first century Huygens, Malpighi, Leibniz 
and Leeuwenhoek had been among the distinguished 
foreigners elected into the Fellowship and who had 
made outstanding contributions to the creation of the 
scientific age. Henry Oldenburg had begun in 1675 the 
Philosophical Transactions (Fig. 5) to give through the 
medium of the press ‘some Accompt of the present 
Undertakings, Studies and Labours of the Ingenious in 
many considerable parts of the World’ and so con- 
tribute ‘to the Grand design of improving Natural 
Knowledge, and perfecting all Philosophical Arts, and 
Sciences’. In this way he established the world’s senior 
scientific journal. He had had the support of the 
Fellows, notably John Wilkins who, with Oldenburg, 
was one of the Society's first two Secretaries, in a 
determined and successful attempt to improve the 
English language in its form and use to ‘clearly and 
truly communicate’, an accomplishment which had an 
impact well beyond scientific writings. Edmond Halley, 
as well as making contributions to astronomy, had 
voyaged to make the first magnetic chart of the oceans 
and had also served for 13 years as the Society's most 
distinguished Assistant Secretary Hans Sloane, physi- 
cian and a great natural historian, whose collections 
became the basis of the British Museum, had succeeded 
the immortal Newton in the Presidential office. 


The Second Century 
The period of 1760-1860 is dominated by the figure of 
Sir Joseph Banks (Fig. 6) who was elected in 1766 at 
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Fig. 3(/e/t). Sir Isaac Newton, P.R.S. and (ahove) his reflecting 
telescope (Fig. 4). 


the age of 23 and when 35 became President, in which 
office he remained for nearly 41 years (1778-1820) 
Joseph Banks, botanist and explorer, who took part in 
voyages with James Cook, was a very celebrated man 
who became a close friend of King George III, a 
generous benefactor of the Society. Banks used to the 
full his considerable personal wealth and his influence 
to enhance the Society’s wellbeing and the Society’s 
prestige, both at home and abroad, greatly benefited 
by his activities. In addition to his own botanical 
contributions—he was in all but name the first Director 
of Kew Gardens—he did a great deal to encourage 
astronomy, meteorology, geodesy and geographical 
exploration. Such was his renown that during the 
Napoleonic wars he was not only able to arrange safe 
conduct for British scientists journeying in France but 
was in correspondence with French men of science to 
whom he gave considerable help in their scientific 
endeavours. Just before and during the early days of 
Banks’ presidency Benjamin Franklin, a close friend 
of the Society, took an active part in the Society’s 
affairs and later, after Franklin, then American Envoy 
in Paris, had instructed American men of war not to 
interfere with James Cook on his scientific voyages, 
Banks sent to Franklin a generous letter of appreciation 
and one of the gold medals struck by the Society in 
honour of Cook. At this time Henry Cavendish and 
James Watt were making their fundamental contri- 
tributions to the composition of water, Herschel 
discovered Uranus, and Volta was sending the Society 
accounts of his electrical discoveries. It was also the 
period when Priestley, Dalton, Wollaston, Davy, and 
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Fig. 5. Title page of Philosophical Transactions. 


Faraday were making their brilliant and fundamental 
discoveries 

The second century of the Society alsc witnessed the 
great developments in biological sciences, to which 
Linnaeus, elected in 1753, Charles Lyell, Joseph Hooker, 
Thomas Henry Huxley, had made contributions and 
which culminated in the publication of Charles Dar- 
win’s “Origin of Species’ in 1859 

From 1820 to 1827 Sir Humphrey Davy steered the 
Society's affairs. He was succeeded by Davies Gilbert 
and in 1830 H.R.H. the Duke of Sussex, the sixth son 
of King George III, became the Society's first, and 
until now, only Royal President. He helped the Society 
in many ways and introduced the practice of the annual 
issue to all Fellows of a statement of the Society's 
accounts. Under Davy there had been some disquiet 
about the lack of scientific qualifications among some 
of the many new Fellows being elected. This movement 
grew but it was not until 1847 that a thorough reform 
took place. Council decided then to nominate one day 
in the year for the annual elections, to restrict the 
number of elected to 15 and to circulate to all the 
Fellows the names and claims of all the candidates. In 
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1847 the Fellows numbered 764, by 1860 it had fallen 
to 630, of whom 330 were scientific men so that they, 
for the first time, constituted the majority of the 
Fellowship. This was a landmark in the Society's 
history; the number and quality of the papers in the 
Philosophical Transactions rose to higher standards and 
the Council membership from that date tended towards 
and is now almost exclusively of qualified men of 
science devoted to the improvement of natural science 


The Third Century 

The Society was now set on a course where, more than 
ever before, originality and high quality in research was 
an essential quality of election. Because of this requests 
began to be made to it to undertake additional tasks on 
behalf of theGovernment ; for instance, in administering 
a grant of £1,000 for the promotion of scientific 
enquiries. 

After the presidency of General Sabine (1861-1871) 
it was agreed on the suggestion of Sir Joseph Hooker, 
his successor, that no one should be expected to hold 
the presidency for more than five years, a practice which 
has been followed ever since. Among those who 
followed Hooker as President were Thomas Henry 
Huxley (1883-1885), Sir George Gabriel Stokes (1885- 
1890), Lord Kelvin (1890-1895), and Lord Lister (1895- 
1900). After 1900 the great developments in physics are 
reflected in the Presidencies of Lord Rayleigh (1905- 
1908), Sir William Crookes (1913-1915), J. J. Thomson 
(1915-1920), Lord Rutherford (1925-1930), and Sir 
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William Bragg (1935-1940), while Sir Charles Sherring- 
ton (1920-1925), Sir Frederick Gowland Hopkins (1930- 
1935), Sir Henry Dale (1940-1945) and Lord Adrian 
(1950-1955), each of whom have made outstanding 
personal contributions to physiology or biochemistry, 
represent the biological sciences. Sir Robert Robinson 
(1945-1950) and Sir Cyril Hinshelwood (1955- ) 
have by their researches greatly advanced chemical 
science and by their leadership of the Society most 
worthily maintained the standards of their predecessors. 

The corporate activities of the Society have greatly 
increased in the past century especially within the last 
two decades. Its publication programme is no longer 
limited to the Philosophical Transactions but it also 
publishes the Proceedings of the Royal Society. Last 
year nearly 300 papers were published in spite of the 
printing industry dispute. The regular publishing 
programmes also include two issues annually of Notes 
and Records of the Royal Society, currently edited by 
Sir Harold Hartley, the Society’s Year Book and the 
valuable Biographical Memoirs of Fellows of the Royal 
Society. The Society also issues a series of Mathematical 
Tables, three volumes of which are due to appear this 
year. 

Two books will be published by the Society on the 
occasion of the tercentenary. The first is The Royal 
Society, its origins and founders edited by Sir Harold 
Hartley, a valuable reappraisal by some 20 authorities 
of the Society’s early days, and the second is a well 
illustrated Brief History of the Royal Society by Prof. 
E. N. da C. Andrade. It is particularly fitting that the 


first volumes of a major work The Correspondence of 


Sir Isaac Newton are also appearing in this tercentenary 
year. 

The work undertaken by the Society has increased so 
much that Council has had to devolve much of it to 
committees and sub-committees, which now number 
115 in all. In domestic affairs there are a number of 
committees to deal with the finances, the Society’s 
library, its annual conversaziones, and so on. The most 
important are, however, the Sectional Committees, one 
each for mathematics, physics, chemistry, engineering 
sciences, botany, geology, zoology, the physiological 
and medical sciences. These Sectional Committees are 
concerned with publication but their most important 
activity is advising Council on the selection of candidates 
for election into the Fellowship. This is a very difficult 
task as only 25 are selected from a number of candidates 
which usually now exceeds 300 persons. It is a task 
undertaken with the greatest possible care and attention. 


Another group of committes advise on the Society's 
some 30 research appointments, made possible by funds 
entrusted to the Society by benefactors, the latest of 
which is a gift of £200,000 from the Isaac Wolfson 


Foundation to endow a greatly valued research 
professorship. Another group of committees is jointly 
appointed with other bodies, e.g. with the Science 
Masters’ Association for encouraging schoolmasters 
who wish to do research or with the Nuffield Founda- 
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tion in the operation of a Commonwealth Bursaries 
Scheme for research workers of proven merit. 

But more than 50 of the Society’s committees are con- 
cerned with international relations. The Society is the 
agency in the United Kingdom for the conduct of 
international relations in pure science. Since 1660 inter- 
course with scientists throughout the world has always 
been assumed as a natural and regular activity of the 
Society as has already been indicated and today as ever 
the Society enjoys the friendliest relations with its 
sister Academies throughout the world. Co-operation 
of a more formal kind can be regarded to have begun 
about 1898, shortly after which the International 
Association of Academies was formed. After the first 
World War this became the International Research 
Council, to which the Royal Society was appointed as 
the British adhering body. In 1931 the International 
Research Council became the International Council of 
Scientific Unions (ICSU), the membership of which 
consists of national members (i.e. Academies) and 
scientific members (i.e. international scientific unions) 
of which there are 13 at present. The ICSU is becoming 
a body of considerable force in world scientific affairs 
and among its recent achievements was the organizing 
of the International Geophysical Year (IGY) by a 
specially appointed international committee. It has now 
set up special committees for Space Research (COS- 
PAR), Antarctic Research (SCAR) and Oceanic 
Research (SCOR). For the conduct of relations with 
all these special committees and 12 of the international 
scientific unions the Royal Society has appointed 
advisory British National Committees. The British 
National Committee concerned with the IGY, on 
behalf of the Council of the Royal Society, co-ordinated 
the British contribution to the IGY, including the 
highly successful expedition to Antarctica where at 
Halley Bay the Royal Society IGY base operated from 
1956-58. The British National Committee for Space 
Research is currently co-ordinating, in relation to 
COSPAR, Britain’s scientific space research programme 
which is extremely active and developing rapidly. On 
the Society’s British National Committees 83 national 
research organizations are represented and some 800 
persons, the majority outside the Fellowship, are 
members. 

This undertaking of international scientific relations, 
supported by a Parliamentary Grant-in-Aid, is but one 
of the public responsibilities discharged by the Society. 
It administers two other Parliamentary Grants-in-Aid, 
one for scientific investigations and expeditions and the 
second for scientific publications and libraries. The 
Society is also called upon to be represented on many 
governing bodies. These include the boards of public 
schools, university courts, research institutions, and 
many committees concerned with scientific research. 
Over one hundred Fellows serve in this capacity. The 
President is, ex officio, a trustee of the British Museum, 
The Times Publishing Company Ltd. (‘Committee of 
Trustees’), the Spectator Committee and a number of 
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other Trusts. Acts of Parliament require all appoint- 
ments to the Medical Research Council, the Agricultural 
Research Council and the Council for Scientific and 
Industrial Research as well as some other governmental 
research committees to be done in consultation with 
the President. The President and Council are ‘the 
constant visitors’ of the Royal Greenwich Observatory 
and they are also responsible for the scientific programme 
of the National Physical Laboratory. 

The Society has been called upon to carry these many 
responsibilities because of the quality of its Fellowship 
and the maintenance of the highest standards in making 
its annual elections is the best guarantee of the con- 
tinuance of the Society's great influence today. 


Royal Society Fellows 


The following Fellows were elected to the Royal Society on 

March 24, 1960: 

Binnie, Mr. Alfred Maurice. Reader in Engineering at the 
University of Cambridge, Department of Engineering. 
Distineuished for his contributions to engineering science. 

Brown, Prof. Robert Hanbury. Professor of Radio Astronomy 
in the University of Manchester, Jodrel! Bank Experimenta! 
Station. Distinguished for his many contributions to radio 
astronomy. 

Christopherson, Prof. Dermon Guy, O.B.E. Professor of 
Applied Science in the University of London, Imperial 
College of Science and Technology, Department of 
Mechanical Engineering. Distinguished for his researches 
into the deformation and cutting of metals and for his 
work on explosive weapons. 

Dalit:, Prof. Richard Henry. Professor of Physics in the 
University of Chicago, Enrico Fermi Institute for Nuclear 
Studies. Distinguished for his numerous contributions to 
nuclear theory and the physics of elementary particles. 

Davidson, Prof. James Norman. Gardiner Professor of 
Physiological Chemistry in the University of Glasgow 
Distinguished for his work on the structure, distribution 
and biosynthesis of ribose nucleic acid and weoxyribose 
nucleic acid. 

Dewar, Prof. Michael James Steuart. Professor of Chemistry 
in the University of Chicago. Distinguished for his studies 
of chemical structure and for his contributions to the 
application of quantum theory to organic chemistry. 

Duke-Elder, Sir Stewart, G.C.V.O. Opthalmic Surgeon and 
Director of Research at the London University Institute 
of Ophthalmology. Distinguished for his contributions to 
ophthalmic medicine, pathology and physiology. 

Essen, Dr. Louis. Deputy Chief Scientific Officer at the 
National Physical Laboratory, Teddington, Middlesex. 
Distinguished for his work on the precise measurement of 
frequency and of the velocity of light. 

Evans, Dr. David Gwynne. Director of the Medical Research 
Council Biological Standards Control Laboratory, Lon- 
don. Distinguished for his investigations on the patho- 
genesis and prophylaxis of anaerobic wound infections 
and whooping cough, and on biological standards. 

Falcon, Mr. Norman Leslie. Chief Geologist of the British 
Petroleum Company, London. Distinguished for his 
researches in tectonics and stratigraphy. 

Gorer, Dr. Peter Alfred. Reader in Experimental Pathology 
at the University of London, Guy's Hospital Medical 
School. Distinguished for his work on the immunological! 
genetics of tissue transplantation. 

Heath, Prof. Oscar Victor Sayer. Professor of Horticulture 
in the University of Reading. Distinguished for his work 
in plant physiology particularly the mechanism of stomata. 

Holroyd, Dr. Ronald. A Deputy Chairman of Imperial 
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The Fourth Century 

The Society is in good heart as it embarks on its fourth 
century. It is receiving the greatest encouragement from 
the support, national and international, which 1s being 
given to its Tercentenary Celebrations. What the 
future holds cannot be foretold with certainty but we 
can confidently expect that Fellows of the Society will 
continue, each in their individual way, to explore the 
endless horizons of knowledge, that international! 
scientific co-operation will be intensified and that in the 
conditions of the world of tomorrow the Society will 
play its part to ensure that the improvement of natural 
knowledge can proceed in a way which will continue to 
be to the benefit of mankind. 


Chemica! Industries Ltd., London. Dist inguished for his 
work on the chemistry and engineering of synthetic fuel 
production. 

Huxley, Dr. Hugh Esmor, M.B.E. Member of external staff 
of the Medical Research Council, Department of Bio- 
physics, University of London, University College. 
Distinguished for his work on the fine structure of muscle 
and on the mechanism of muscular contraction 

Kendrew, Dr. John Cowdery, Deputy Director of the Medical 
Research Council Unit for Molecular Biology, Cavendish 
Laboratory, Cambridge. Distinguished for his work on 
the three-dimensiona! analysis of myoglobin by direct 
x-ray diffraction methods. 

Kitching, Dr. John Alwyne, O.B.E. Reader in Zoology at the 
University of Bristol, Department of Zoology. Dis- 
tinguished for his contributions to the physiology of 
protozoa and to marine ecology. 

MacDonald, Dr. David Keith Chalmers. Principal Research 
officer, Division of Pure Physics, National Research 
Council of Canada, Ottawa. Distinguished for his 
investigations of the thermal and electrical properties of 
metals 

Pickering, Sir George White. Regius Professor of Medicine 
in the University of Oxford, Department of Medicine 
Distinguished for contributions to clinical science, particu- 
larly of the causes of high blood-pressure 

Porter, Prof. George. Professor of Physical Chemistry in the 
University of Sheffield, Department of Chemistry 
Distinguished for his work on flash photolysis and its 
applications to the study of free radicals and chemical 
processes. 

Roth, Dr. Klaus Friedrich. Reader in Mathematics at the 
University of London, University College, Department of 
Mathematics. Distinguished for his solutions of fundamen- 
tal problems in the theory of numbers 

Seshadri, Prof. Tiruvenkata Rajendra. Professor of Chemistry 
in the University of Delhi, Department of Chemistry 
Distinguished for his studies of the chemistry of naturally 
occurring compounds, particularly flavonoids 

Taylor, Prof. James Haward. Professor of Geology in the 
University of London, King’s College, Department of 
Geology. Distinguished for his researches into the geology 
of ore deposits, particularly the iron ores of the Midlands 

Townsend, Dr. Albert Alan. Assistant Director of Research 
at the University of Cambridge, Cavendish Laboratory 
Distinguished for his experimental and analytical con- 
tributions to the theory cf turbulent motion in fluids 

Wain, Prof. Ralph Louis. Professor of Agricultural Chemistry 
in the University of London, Wye College, Department 
of Physical Sciences. Distinguished for his research in 
plant auxins and systemic herbicides. 

Willmer, Dr. Edward Nevill. Reader in Histology at the 
University of Cambridge, Department of Physiology 
Distinguished for his work on cells and colour vision 
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HE HISTORY of physics associated with the Royal 
Society is, in effect, the history of physics in England. 
So rich are the associations that nothing less than a 
succession of massive biographies would be needed to 
do justice to the subject, for a dazzling succession of 
distinguished physicists appear in the Record of the 
Royal Society itself. The original Fellows, all of whom 
were elected in 1663, included among them Robert 
Boyle and Robert Hooke. It was Boyle’s ‘Sceptical 
Chemist’ of 1661 which broke away from the old four 
elements, and Hooke was a physicist whose experimental 
genius may have since been equalled, but has rarely 
been surpassed. Newton was elected t» the Fellowship 
in 1672, aged 31. By then, he had already dazzled 
scientific Europe with his binomial theorem, his calculus, 
his reflecting telescope, and the first formulation of his 
theory of gravity. In 1686 the Principia, a work frequently 
described as the greatest single contribution to scien- 
tific knowledge made by any one man, was presented 
at the Royal Society and it was then published a year 
afterwards. In 1703 Newton was elected President of the 
Royal Society, holding that office for no less than 24 
years, a unique distinction. This period saw the election 
as Fellows of Halley, the astronomer and oceanographer, 
Hawksbee of vacuum-pump fame, the Bernoullis, and 
Bradley who discovered stellar aberration 
The latter half of the eighteenth century is also 
liberally sprinkled with distinguished physicists, among 
whom were Benjamin Franklin, known for his work in 
electricity, and who received the Copley Medal in 1753 
The list of the Royal Society Bakerian lectures con- 
tained at this time lectures given by Ingen-Hausz ( 1778), 
who was elected to the Fellowship in 1769. Count 
Rumford appeared on the list of Fellows in 1779, 
while Herschel was awarded the Copley Medal for 1781 
One of the most outstanding of European physicists 
at the turn of the eighteenth century was Thomas 
Young, who, in 1800, 1801 and 1803 delivered the 
Bakerian lectures on optics, on colour vision and on 
interference. Young was one of the most remarkable 
men of his age, and his memory is not only enshrined 
in optics, in elasticity, and the wave theory of light, but 
equally as the man who first led the way to the analysis 
indeed a 


of Egyptian hieroglyphic writing He was 


giant 

A distinguished contemporary was Wollaston, who 
was President of the Royal Society in 1820, and made 
formidable contributions to optics, spectroscopy and 
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crystallography. Sir Humphrey Davy was one of the 
brilliant galaxy of stars at that time 

It is perhaps worth while pausing in this inadequate 
brief sketch to consider the situation in the physical 
sciences just at the half way mark in our tercentenary 
celebration, say at 1810, when the Royal Society was 
150 years old. There certainly was revolution in the air 
with regard to the physical sciences. It seems as if the 
intellectual inspiration triggered off by the French 
Revolution was making its mark in science also. 
Chemistry was in a state of seething ferment. Black, 
Priestly, Lavoisier and Cavendish routed the supporters 
of the phlogiston theory, although indeed the phlogiston 
concept had much to commend it at the time. In 1808 
Dalton already had laid the foundations of his atomic 
theory in a paper read in Manchester. Davy, equally 
distinguished as chemist and physicist, was isolating 
new elements, Wollaston was discovering palladium 
and rhodium and was the first to notice atomic absorp- 
tion lines in the solar spectrum 

No less significant was the revolution in physics. Here 
it must be interpolated that at no time did the Royal 
Society as a corporate body guide or deflect these 
developments. On the contrary the advances were 
essentially individual contributions by separate Fellows. 
The importance of the Royal Society at the time was 
that the Philosophical Transactions was the vitally 
important medium for the communication of scientific 
discoveries, and so for the eatension of scientific 
knowledge. Thus Davy, during his 28 years of active 
scientific life, contributed no less than 46 memoirs to 
the Philosophical Transactions 
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The revolution in physics at this time was intimately 
tied up with that in chemistry. There was, however, a 
difference, for the immense authority of Newton had 
led to some hesitancy in physics. Astronomy had made 
immense strides. Techniques had been developed and 
telescopes had been built, a mass of new observational 
data had become available and Fellows like Flamstead, 
Halley, Bradley and Herschel, to mention but a few of 
the stars shining in the galaxy of astronomical genius 
and talent, had made great advances in observational 
data and in observational astronomy. Following 
Newton, a succession of distinguished continental 
mathematicians had developed the application of 
mathematical techniques to the analysis of physical 
phenomena, culminating in the great work of Laplace. 
The first two volumes of the Celestial Mechanics of 
Laplace appeared in 1799 and this great work has been 
placed second only to the Principia of Newton. 
Mathematical physics had matured to giant stature and 
the authority of its founder, Newton, was supreme. 

Developments in some other branches of physics 
lagged curiously behind, largely, it is certain, because of 
the absence of organized laboratory facilities. Know- 
ledge about heat and thermodynamics was in its 
infancy, although Rumford had already made his 
notable discovery of the relation between mechanical 
work and heat. Despite the ancient early knowledge of 
the magnetic lodestone and of frictional electricity, 
progress in this field was meagre and had still to await 
the genius of Faraday, Ampére, Clerk Maxwell and 
others. In that branch we now call properties of matter, 
there had been notable advances. Surface tension, 
elasticity and other mechanical properties were under 
vigorous investigation. The shape and size of the earth 
was quite well known and the eccentric Cavendish had 
made this remarkable measurement of the weight of the 
earth. It would of course be ridiculous not to recognize 
that physics in England (which is virtually synonymous 
with physics linked to the Royal Society) was intimately 
bound up with physics in other lands, yet the fact 
remains that without the formidable contributions of 
the Fellows of the Royal Society, science as such would 
be far behind where it is today. This article is not a 
history of science or a history of the Royal Society. It 
is merely a review of the contributions made to physics 
by but a few of the Fellows of the Royal Society, and of 
course these contributions were closely linked with the 
work done by physicists in other lands. The revolution 
against the authority of Newton came, strangely enough, 
in optics, and the challenger was the brilliant Thomas 
Young. The episode has a curious history. Newton had a 
deep interest in optics which occupied him off and on 
during the whole of his scientific career, from the 
discovery of the spectrum in 1666, to the publication of 
his last scientific work, “Opticks’ in 1704. He was well 
aware of Grimaldi’s early demonstration of diffraction 
of light at an edge and had of course himself made 
fundamental studies of interference in thin films, viz. 
the Newton colour scale and the phenomena we now 
call Newton's rings. With his profound knowledge and 
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understanding of physical processes one might have 
expected him to develop a wave propagation theory of 
light, for he well understood the mechanics of propaga- 
tion of sound waves. But there was one curious stumbling 
block. He was aware of Huygens’ discovery of double 
refraction and polarization of light by calcite. Now at 
the time no one had yet conceived the idea of propaga- 
tion of a wave with transverse vibrations. The sound 
wave he rightly understood as compression and 
rarefaction states in the line of propagation itself. 
Newton realized it was impossible to explain polariza- 
tion by a compression-rarefaction wave, and as this 
was the only propagation wave he recognized, he 
abruptly abandoned the wave theory and introduced 
his celebrated corpuscular theory of light. Somewhat 
obscurantist, Newton proposed that the light ‘corpuscles’ 
could be subject to easy fits of transmission and easy 
fits of reflection and on this mechanistic basis accounted 
for the Newton’s rings and indeed computed the 
distance travelled between such fits, what in fact we 
now call the wavelength; and his value was good. 
Diffraction at an edge he likewise accounted for in 
terms of an inflection of the corpuscles at the edge. 

Now to oppose the views of the authoritative Newton 
required considerable courage, but Thomas Young, in 
a series of brilliantly conceived and brilliantly executed 
elementary demonstrations of the interference of light, 
established the basic correctness of the wave theory 
once and for all, and soon Fresnel and Arago in France, 
and Brewster and Herschel in this country, lent massive 
support to Young's views. The revolution was achieved 
Wave propagation became accepted and the way was 
prepared for the later profound development of the 
electromagnetic theory of energy propagation, a theory 
to be the central core of the whole of 19th century 
physics. 

A branch of physics which was to have most impor- 
tant repercussions on technology was the foundation 
in the early years of the 19th century of the electrical 
sciences. Really started by Oersted in Denmark, Ohm 
in Germany and Ampére in France, it was essentially 
brought into full manhood by tne genius of Faraday, in 
this country. The election of Faraday to the Royal 
Society in 1824 was marred by violent opposition from 
Davy, but, in due course Faraday’s genius was recog- 
nized and he was awarded the Copley Medal in 1832 
and the Royal Medal in 1835. Faraday has rightly been 
called by a science historian of the period the prince of 
experimenters and his fundamental discoveries led to 
the ultimate industrial generation of electricity with its 
associated revolutions in human activities. His work on 
electrolysis was equally striking and a common term- 
inology such as electrode, anode, cathode, etc., is due to 
him. Faraday has been called the greatest physicist of 
the 19th century and it is reported that Einstein classed 
him with Galileo, Newton and Clerk Maxwell as one of 
tne four main names in the history of physics. Most of 
his research work was published by the Royal Society 
but he shunned meeting people, rarely visiting the 
Society and even rejecting an offer of the position of 
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President made to him in 1857. He was shy and reserved. 
One Faraday is 
mention. In 1825 he was asked by a Royal Society 
committee to undertake the study of optical glass and in 


interesting research by 


due course, in 1829, this work became the subject of 


Faraday’s Bakerian lecture which was in fact so lengthy 
that three sittings were required to complete it! F Faraday’s 
distinction as a scientist was equalled by his reputation 
as a lecturer. His conception of lines and tubes of force 
in electromagnetism played a vital part in theoretical 
developments later. His contributions extended to many 
branches of physics, including the condensing properties 
of gases, even in fact to the concept of colloidal particles, 
a concept well ahead of nis time. 
benzene alone justifies including him in an important 
place in chemical technology. Throughout his life he 
was of the opinion that Fellowship of the Royal Society 
too and should strictly be restricted to 
practising scientists ; 

Contemporary with Faraday were many less notable, 
yet nevertheless quite distinguished Fellows who made 
solid contributions to physics in many fields, most of it 
published in the Philosophical Transactions. We see in 
the Record of the Royal Society, looking merely at the 
list of the Bakerian lectures alone, Wollaston describing 
his researches on the noble metals, Fox Talbot, inventor 
of photography, 
crystals, Airy the astronomer making fundamental 
contributions to optics, Forbes contributing to heat 
flow, Wheatstone producing his classic bridge circuit, 
which is a fundamental basis in electrical instrumenta- 
tion, Graham writing on osmosis and diffusion, and 
both Tyndal and William Thomson (later Lord Kelvin) 


was wide 


reading papers on electrical and magnetic properties of 


metals 
We arrive at the bi-century of the Royal Society ina 


furore of intense scientific activity, intense in every 
branch, mathematics, physics, chemistry, biology, 
medicine and engineering. Associated with the develop- 


ment of sources of power and energy the subject of 


thermodynamics emerged, and here Joule of Manchester 
and William Thomson of Glasgow made formidable 
contributions. Joule’s schoolmaster was in fact Dalton, 
and the influence of Dalton on the younger man was 
important 

Joule had some early unfortunate relationships over 
publication with the Royal Society, but later the 
Society gave Joule a grant towards the cost of equip- 
ment for his experiments on the mechanical equivalent 
of heat. Joule had the habit of announcing his more 
important results to the meetings of the British Associa- 
tion rather than anywhere else. 

Contemporary with Joule, indeed a collaborator, was 
the versatile William Thomson, the prodigy who 
matriculated at Glasgow University at the age of 10, 
published a dozen papers before graduating and was 
appointed Professor of Natural Philosophy at the age 
of a mere 22 years, holding his Chair for no less than 
52 years! His contemporaries rated him intellectually 
very highly indeed and apart from a fantastically varied 
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output of highly original scientific work he was also a 
sound man of business, and made a large fortune from 
engineering patents. Electricity, thermodynamics and 
the development of electrical engineering all owe a 
great debt to him. A major contribution was his 
application of physical methods into electrical com- 
munications. Kelvin formulated the law of conservation 
of energy and the second law of thermodynamics, and 
was one of the first to attempt to estimate the age of 
the earth 

An outstanding contribution of Kelvin was the organ- 
ization of the very first physics laboratory in this 
country for the teaching of practical physics, naturally 
a vitally important step for later generations. The 
familiar mirror galvanometer is just one small example 
of his numerous inventions which have persisted until 
today. He was Copley Medallist in 1883 and was 
President of the Royal Society from 1890 to 1895. 

he scientific richness of this period culminated in 
James Clerk Maxwell who, in the words of Max Planck 
‘achieved greatness unequalled’. He was the first 
— of experimental physics at the University of 

Cambridge and created the Cavendish Laboratory. He, 
too, was an early prodigy. Kinetic theory of gases, 
experiments on colour perception and above all his 
great electromagnetic theory are just some of the fields 
he illuminated with his brilliance. Maxwell invented 
statistical mechanics in developing his kinetic theory of 
gases and this work on gases is considered to be out- 
standing by its original brilliance. His electromagnetic 
theory was the direct inspiration to Hertz when the 
latter made his important discovery of the propagation 
of radio waves. Maxwell was a Rumford Mediallist in 
1860 and his Bakerian lecture in 1866 dealt with the 
viscosity of gases 

Hard on the heels of Maxwell at the Cavendish 
laboratory came J. J. Thomson. Another child prodigy, 
he succeeded Lord Rayleigh who had held the Cavendish 
Chair for an interim period of five years, and in 1884 
Thomson was appointed at the very early age of 28 
Not only did he identify the properties of the electron, 
but his later work on positive rays led to the nuclear 
mass spectroscope which is equally fundamental. J. J. 
Thomson was the creator of a great modern school of 
atomic physicists. He had command of a formidable 
mathematical equipment, was an imaginative theorist 
and had a profound understanding of experimental 
methods, although he himself is reputed not to have 
been very expert with his hands. It was from the school 
of J. J. Thomson that immense developments came 
relating to the discharge of electricity in gases, and 
from these came such fields as the knowledge of the 
electron, the mass spectroscope, thermionics, X-ray 
scattering and other aspects of modern physics. Modern 
atomic physics was born in J. J. Thomson’s laboratory. 
He was the President of the Royal Society from 
1915-20, Copley Medallist in 1914, Royal Medallist in 
1894 and the first Hughes’ Medallist in 1902. He gave 
the Bakerian lecture on electrical discharges through 
gases in 1887, and again on positive rays in 1913. He 
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and his pupil, Rutherford, created modern atomic 
physics. 

On Rutherford fell the mantle of experimental genius 
worn earlier by Faraday. Rutherford’s vigorous yet 
visionary approach created nuclear physics, which 
perhaps can be regarded as essentially the physics of 
the future. Rutherford’s three major achievements, 
which he secured with ridiculously simple means, were 
first, the establishment of the mechanism of racioactive 
decay, a matter of considerable complexity requiring 
great experimental skill as well as visionary genius; 
second, the evolution of the nuclear concept of atomic 
Structure, i.e. the Rutherford Atom, and third, the 
induction of the artificial transmutation of elements by 
atomic collisions. This latter of course led ultimately to 
the exploitation of nuclear energy. His direct brilliant 
simplicity in experimentation remains a constant source 
of wonder. Rutherford’s memory and his work are too 
fresh to need much emphasizing for he is of course a 
contemporary. He was a powerful, heroic, indeed a 
Homeric, figure, immensely active and dynamic and a 
permanent source of inspiration to all who worked 
under him. Rutherford was intimately associated with 
the Royal Society. He was President 1925-30, Copley 


Medallist in 1922. His 1904 Bukerian lecture 
devoted to radioactive transformations, and again in 
1920 his Bakerian lecture with the 
atomic nucleus. The Royal Society also gave Rutherford 
considerable funcs for the development and mainten- 
ance of a low temperature laboratory at the Cavendish 

The story of physics and the Royal Society continues 
It is impossible to mention even a small fraction of the 
distinguished men who have been associated with the 
Royal Society. Even the list of those within living 
memory is imposing. There are O. W. Richardson, 
W. H. Bragg, A. Fowler, Aston, Lord Rayleigh, Jeans, 
Callendar, Poynting, Larmor, Dewar, Schuster, Boys 
and many others. Truly indeed can it be said that there 
is total identity between the Royal Society and the 
development of physics, not only in this country, but 
the development of physics in the whole world 


was 


was concerned 
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Amalgamation of The Institute of Physics and The Physical Society 


The incorporation of a new body on May 17, under the name 
of ‘The Institute of Physics and The Physical Society’ marks 
the fulfilment of the desire expressed by the overwhelming 
majority of the members of the Institute and Society that the 
necessary action should be taken to implement the scheme for 
amalgamation prepared by a Joint Committee. The origina- 
ting bodies will shortly be formally wound up and their 
assets handed over the the new one. 

The first President of the amalgamated body is Sir John 
Cockcroft and the four Vice-Presidents are Dr. J. Topping, 
Dr. W. H. Taylor, Prof. R. W. Ditchburn and Mr. A. J. 
Philpot, each responsible to the Council for a defined area 
of the many activities to be taken over by the new organiza- 
tion from its predecessors. The Presidents of the predecessors 
(Sir George Thomson and Mr. J. A. Ratcliffe) are also 
members of the new Council. The other Officers are Dr. J. 
Taylor (Honorary Treasurer) and Dr. C. G. Wynne (Hon- 
orary Secretary). 

The Physical Society of London as it was then called was 
founded in 1874 and on the initiative of that Society's 
Council The Institute of Physics was founded 45 years later. 
The original scheme envisaged a kind of federation of 
societies interested in physics, to provide among other objects, 
rooms for meetings, a library, and a common secretariat. In 
fact the Institute's offices were in the Society's present rooms 
South Kensington from 1927 to 1949 and the Institute 
provided the secretariat for The Physical Society and The 
Optical Society which themselves amalgamated in 1931. 

At the time of its establishment no one could have foreseen 
the spectacular growth and influence of physics in the 
modern world. Broadly speaking before the war the scientific 
meetings and publications of the Institute were confined to 
applied physics while those of the Society were concerned 
more with pure physics. As, however, the boundary between 
these two aspects beceme less definite there hos been in- 
creasing overlap in the activities of the two bodies and in 
their membership. It is not, therefore, surprising that during 
the past 20 years proposals for the amalgamation of the two 
bodies have been made repeatedly and from time to time 
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detailed proposals examined, until eventually a satisfactory 
solution was worked out 

The qualification for the award of Fellow of The Institute 
of Physics, Associate of The Institute of Physics, and 
Graduate of The Institute of Physics will remain unchanged 
and members of the new body holding these diplomas will 
also be Fellows of The Physical Society. Besides the three 
Institute of Physics’ grades of membership of the new body 
there will also be the grade to be known as ‘Fellow of The 
Physical Society’. All the Fellows of the old Society will be 
automatically transferred to this new grade but new can- 
didates for election to the grade will be required to possess a 
degree or diploma in physics recognized by the Council, or 
to satisfy the Council that they have a sufficient knowledge 
of physics. 

Provision has been made for other scientists and engineers 
to participate in the scientific and educational work of the 
new body. Activities relating to the practice of the profession 
as such, will be strictly confined to those possessing one of 
the Institute's diplomas. 

The Executive Officers of the new body are Secretary, 
Dr. H. R. Lang; Editor and Deputy Secretary, Dr. A. ¢ 
Stickland: and Deputy Secretary, Mr. N. Clarke. The 
registered offices and headquarters are at 47 Belgrave 
Square, London, S.W.1, and for the present, offices will also 
be retained at | Lowther Gardens, South Kensington, 
London, S.W.7. 


Paul Instrument Fund Grants 
Awards of grants by the Paul Instrument Fund Committee 
have been made as follows: 
£2,500, with the probability of further grants totalling up 
to £3,000, to Dr. J. H. Sanders, university lecturer and 
demonstrator in physics, Clarendon Laboratory, Oxford, 
for the construction of an optical maser 
£3,000 to Mr. H. W. Gosling, lecturer in the department 
of engineering, University College of Swansea, for the 
construction of an instrument for checking the stability of 
the standard ampere 
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CHEMISTRY 


by 


. 


Sir Robert Robinson, O.M., M.A., D.Sc., 


Se.D., LL.D., F.R.LC., F.R.S. 


Throwing off the Shackles; Some Fundamental Dis- 
coveries 
The Honourable Robert Boyle, the seventh son and 
fourteenth child of the Earl of Cork, was named by the 
Second Royal Charter as a Member of the Council 
(April 23, 1663). As a scientist he was certainly the 
most distinguished member of that Council and hence 
a tower of strength to the Society which he did so much 
to found and foster 

Boyle contributed reasoned scepticism in regard to 
the prevailing Aristotelian conception of four elements 
and the Paracelsian hypothesis of three principles. His 
voluminous writings led as much as anything to the 
overthrow of the latrochemists. His view of an element 
was pretty much that which held the field until the 
discovery of radioactivity, that is ‘a body which 
cannot be further sub-divided and from which com- 
pounds can be made with other elements.’ 

He has well been called the ‘Father of Chemistry’ 
though his discoveries in thescience were less remarkable 
than the clearing of the air in respect of theory. Chemistry 
became for the first time part of the Study of Nature 
The mysticism surrounding the secret arts of the 
alchemist was banished, though remnants of the old 
attitude persisted for nearly a century. Boyle had 
clearer ideas about combustion than any of his pre- 
decessors and made constant use of an atomic theory 
in the sense of the Greek philosophers 

With the help of Robert Hooke, also an original 
Fellow, he constructed an improved air-pump with 
which he showed that Torricelli’s mercury column was 
in fact sustained by the pressure of air, since it fell to 
near zero when the barometer was enclosed in a vessel 
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Sir Robert Robinson, O.M., M.A., D.Sc., Se.D., LL.D., 
F.R.LC., F.R.S. Courtesy Fayer. 


and the air evacuated. One of his greatest contributions 
was the recognition of the ‘Spring of Air’ leading to 
his well-known Law. This he enunciated in the course 
of a reply to Franciscus Linus, who preferred to explain 
the barometer by the operation of an invisible cord that 
sustained the mercury 

Boyle’s interests embraced everything he saw. He 
was the first to write of chemical analysis in terms 
which we could find acceptable and among other 
observations he noted the changes of colour of plant 
pigments on the addition of alkalis or acids. 

Robert Hooke was happier than Boyle in his ideas 
of the nature of combustion. He was possibly the first 
to realize that fire and heat were produced by the 
interaction of the combustible with something in the 
air. His undoubted industry was like that of a bee, 
flitting from flower to flowei 

John Mayow (1678), a medical practitioner, died a 
year after his election at the age of 35. But for this 
calamity he might well have discovered oxygen. He 
extended Hooke’s observations, proved that the 
‘something in the air’ combined with metals in their 
calcination, changed venous into arterial blood and 
was contained in saltpetre. 

Another predecessor of Black, Priestley and Caven- 
dish, as he was in one respect the successor of van 
Helmont (1577—1644), was Stephen Hales (1717)*, a 
clergyman who invented new devices for handling 
gases. For example, he heated coal, saltpetre, and red 
lead in a gun-barrel and collected the ‘air’ produced 
over water. With him ‘air’, an element, was a general 


*Single dates in parentheses refer to the date of election as F.R.S 
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term for all gases but he was well aware that ‘airs’ 
varied in quality. Thus he showed that exhaled ‘air’ 
could be made more suitable for re-inhalation by 
passing it Over rags impregnated with caustic alkali 
solution. He knew too that plants are nourished by 
contact of their leaves with air. He was the first chemist 
to receive the Copley Medal (1739). 

It is much to be regretted that Joseph Black (1728 
1799) was never elected F.R.S., but it is perhaps 
permissible to remark that this Scotsman, born in 
France, became a Professor of Glasgow University and 
was one of the pioneers who paved the way for Lavoisier. 
Using the balance almost for the first time as an 
instrument of chemical research, he showed that 
caustic alkal' (magnesia or lime) becomes mild alkali 
(magnesia alka or limestone), by union with fixed air 
(CO >) and that this combination is reversed on calcina- 
tion. It is small wonder that Black was one of the first 
of the phlogistonists to embrace the new doctrine of 
Lavoisier. 

The Hon. Henry Cavendish (1731—1810; FRS 1760; 
Copley Medal 1766) was inicrested in many branches 
of science and devised an ingenious method for de- 
termining the density of the earth. However, more than 
half of his output of published papers was concerned 
with chemical topics. In 1766 he discovered hydrogen 
which he called ‘inflammable air’ and considered it to 
be the phlogiston of the metals. This ‘inflammable air’ 
was produced by dissolution of metals such as iron and 
zine in diluted sulphuric or hydrochloric acids. When 
his contemporary, Priestley, discovered oxygen (de- 
phliogisticated air) Cavendish showed that water 
resulted from the union of two volumes of inflammable 
air and one of de-phlogisticated air. 

This very significant discovery provided one of the 
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foundations of Lavoisier’s system but, although 
Cavendish clearly understood this, he remained a 
phiogistonist to the end. He followed up Black's work 
on fixed air by preparing the gas from marble chips and 
dilute hydrochloric acid; he determined the relative 
densities of ‘fixed air’ and ‘inflammable air’. Cavendish 
was the first experimental chemist to achieve a really 
high standard of accuracy. (Doubtless he was assisted 
in this by his command of more than ample resources 
Owing to his frugal, not to say eccentric habits, his 
fortune accumulated and on his death amounted to 
£1,300,000, worth much more then than now). An 
excellent example, also showing a new meticulosity 
of observation, was a side-issue of his synthesis 
(following an earlier observation by Priestley) of nitric 
acid by passing electric sparks through moist air. He 
was curious to find out whether the whole of the 
phiogisticated air (nitrogen) could be used up in this 
way. He found a residue of about 1/120th which no 
longer gave nitric acid on sparking with dephlogisticated 
air (oxygen). This inactive residue was doubtless argon 
mixed with other rare gases of the atmosphere 

Joseph Priestley (1733-1804; FRS 1766; Cor ey 
Medal 1772) made many experiments with ‘airs’ and 
the list of his discoveries is impressive: nitrous gas 
(NO2), marine acid gas (HCI), alkaline air (NH), 
vitriolic acid gas (SO >), fluor acid gas (HF) and, above 
all, dephlogisticated air (O 2) 

In this remarkable discovery of oxygen, Priestley 
was anticipated by Scheele who, however, did not 
publish his work until three years later. Priestley’s 
method was to heat mercuric oxide and he demon- 
strated the experiment to Lavoisier. As is usual in 
scientific progress, Priestley owed part of his success to 
a new technique. In his case it was the use of the 
mercurial trough for the collection of gases. By mixing 
marine acid gas with alkaline air, Priestley formed sal 
ammoniac (NH 4C1) 


Discovery or Isolation or Extended Study of Elements 
Throughout its history, Fellows of the Royal Society 
have been prominent in these fields of discovery. It is 
not possible to mention all such studies and only a 
brief selection follows 

Sir Humphrey Davy (1778—1820; FRS_ 1803; 
Copley Medal 1805) may justly be regarded as the first 
great chemist of the new era. A first discovery, that of 
laughing gas (NO), had a popular success and may 
have had some influence in bringing about Davy's 
election to the Professorship of Chemistry at the newly 
founded Royal Institution (1801). Here, with a well- 
equipped laboratory, he studied the construction of 
voltaic cells and the phenomena of electrolysis. He 
showed for the first time that pure water electrolyzed 
in gold vessels afforded only hydrogen and oxygen; the 
acid and alkali which Nicholson and Carlisle had 
obtained was derived from impurities. Davy reproduced 
the phenomena by electrolyzing solutions of salts 

This led him to the isolation of potassium by passing 
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the current from the powerful battery so far 
constructed through fused potassium hydroxide. Later, 
as ‘Poy’ of ‘Vanity Fair’ put it, “he incurred the odium 
of discovering sodium.’ The alkaline earth metals 
followed with more difficulty. Berzelius contributed 
the useful suggestion that they might be obtained in the 
first place as amalgams (anticipation of the Castner- 
Kellner process!) and in this way magnesium, calcium, 


strontium, barium and lithium were obtained in the 


most 


free state 

Davy’s proofs of the elementary nature of chlorine 
established a important point of theory and 
disproved Lavoisier’s oxygen-acid hypothesis. Davy, 
after some hesitating steps, proclaimed that hydrogen 


very 


and not oxygen was the essential constituent of all acids 
Due to the prestige of Lavoisier most contemporary 
chemists accepted Davy’s view that some acids do not 
contain oxygen but a distinction was drawn between 
those that conform to Lavoisier’s generalization and 
the new class of hydracids, for example hydriodic acid 
and hydrocyanic acid 

William Hyde Wollaston (1766 FRS 1793; 
Copley Medal 1802) made a penetrating study of the 
metals of the platinum group and devised a novel 
method for handling that metal and fabricating articles 
from it. He discovered palladium, rhodium, niobium 
and titanium. (Smithson Tennant (1785) 
two other metals of the platinum group, namely 
osmium and iridium, in 1804). He greatly improved the 
goniometer and invented the camera lucida. His con- 


1828; 


discovered 


tribution to chemical philosophy was the conception of 


the ‘equivalent’ which was based on accurate chemical 
analysis. Wollaston was sceptical of Dalton’s atomic 
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theory and yet his equivalents were related to the 
atomic weights, though certainly unintentionally so 

Sir William Crookes (1863; Copley Medal 1904) and 
Sir Henry E. Roscoe (1863) are in the middle period 
The former studied compounds of selenium and 
discovered thallium; the latter carried out extensive 
researches on the compounds of vanadium, among 
other contributions. A pioneering Professor at Owens 
College, Manchester, he gave yeoman 
chemical education and raised the esteem in which 


service to 


science in general, and chemistry in pi rticular, was 
held by the public 

Douttless it is a considerable jump to Sir William 
Ramsay (1888), but as already seen the story of the rare 
gases of the atmosphere started with Cavendish. It 
was continued by the first Lord Rayleigh (1873; Copley 
Medal 1899) who found in 1894 that nitrogen obtained 
from the atmosphere was 0-5 per cent heavier than the 
gas obtained from its compounds. Working on a larger 
scale Ramsay and Rayleigh purified the inert gas, 
argon. In 1898 Ramsay and M. W. Travers (1904) 
separated, from the same source, neon, xenon and 


krypton 
The prominent yellow line in the solar (chromo- 
sphere) spectrum, first noticed by Jansen in 1868 and 


attributed to a hitherto unknown element termed 
helium, was further confirmed by Frankland and 
Lockyer and in 1882 Palmieri noted the helium line in 
material from the vicinity of Vesuvius. In 1895 Ramsay 
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John Dalton 


and Travers obtained helium from the mineral cleveite 
truly a dramatic episode. Much later the radium 
emanation below) added new heavier term to 


the series 


(see 


Development of Theoretical Chemistry in the XIXth 
Century 

John Dalton (1766—1844; FRS 1822) cid not originate 
the physical atomic theory and stated quite clearly that 
‘the conclusion szems universally adopted that all 
bodies of sensible magnitude, whether liquid or solid, 
are constituted of a vast number of extremely small 
particles * And there is undoubtedly some substance 
in the claim made by William Higgins (1806) in 1814 
that he had employed a chemical atomic theory as far 
back as 1789. Nevertheless the credit for a clear 
statement of the chemical atomic and molecular theory 
must be conceded to Dalton, who understood and 
explained lucidly examples of the law of multiple 
developed the conceptions of relative 


proportions ; 
and in fact originated the idea of 


atomic weights, 
molecular structure. 

It makes no difference that this idea saw the light in 
a rudimentary form, or that many mistakes were made 
in its applications. As an example, Dalton — that 
ethylene contains 5-4 parts of carbon for | part of 
hydrogen and marsh gas contains 5-4 parts of carbon 
for 2 parts of hydrogen. He made the simplest assump- 
tion possible, namely that ethylene is CH and marsh 
gas CH 2 and the atomic weight of carbon was given as 
5-4. Analyses were not yet very accurate. The theory 
was widely accepted but its arbitrary nature and the 
inconsistencies which emerged were criticized. For 
example Wollaston proposed to replace the atomic 
hypothesis by that of the equivalent, basing this 
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Suggestion on much earlier work of Richter and on his 
and that of Thomas 
These elegant investi- 


own work on the carbonates 


Thomson (1811) on the oxalates 
gations on simple dibasic acids came to be regarded as 


foundations of the atomic theory although this was far 
from being Wollaston’s intention 4 

The battle was already won when Thomas Graham 
(1836; Copley Medal 1862) published in 1833 his 
brilliant ‘Researches on the arseniates, phosphates, etc.” 
adding examples of tribasic acids forming salts with 
one, two, or three atoms, or equivalents of base 
Graham says that phosphoric acid combines with three 
atoms of water and that these may be replaced wholly 
or in part by atoms of base (water was also considered 
a base) 

The fact is that Wollaston’s equivalents were sin ply 
the proportions in which substances combine. He made 
no attempt to incorporate multiple proportions As 
chemistry advanced it was seen that the 
failures of the atomic theory were due to 
expectations and that molecules could be much more 


apparent 
too great 
complex than was at first contemplated 

It became 
determine the 
composition of molecules 
shortly after the middle of the 
development of it the names of Berzelius, Avogadro, 
Dulong and Petit, Dumas, Gerh and | 
Bunsen, Liebig and Wohler and Cannizzaro are 
those most honoured. Many of were | 
Members of the Royal Society 
ever, contributed a crucial set of experiments which 
The dubiety he resolved 


an objective of the first importance to 


true atomic atomic 


A system wi 


weights and the 
s finally 


century and in the 


agreed 


iurent, 
among 
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An Englishman, 


reign 


how- 


went far to clarify the issues 
was that concerning the relation between alcohol and 
ether. Using modern atomic weights, school of 
thought considered alcohol to be C,H; 20) which, 
less H2O, gave ether, C4H) oO. The other view 


one 


was 


Michael Faraday. 
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that alcohol is C2H».O, two molcules of which less 
H 2O, afforded ether, C 4H ; oO. 

Alexander W. Williamson (1855) made new syntheses 
of various ethers, the more useful of which was 
RONa Rhal » ROR. Using RONa and R’‘ hal, 
he obtained mixed ethers. In this way he not only 
cleared up the matter in hand but inaugurated the era 
of resort to synthesis as a tool in structural enquiries. 
Thus was established the water type, 


lo 


HJ 


O 
| 


Na 


hal 


R {R’ 
/0 ap 
Na |} hal R’} 


A. W. Hofmann (1851) added the ammonia type 


mf 


and Kekulé the marsh gas type 


This was perhaps foreshadowed by Williamson in 1854 
when he prepared tribasic formic ether (CH(OEt) 3) by 
heating chloroform with sodium ethoxide; actually the 
substance was formulated on the basis of three con- 
densed molecules of water. Eventually the mixed types 
were formulated (Williamson, Gerhardt, W. Odling 
(1859)) such as 
O ¢ 
H — 
H — a 


H H 


for alcohol 

The transition to the presently accepted structural 
formulae was a natural one and involved little more in 
principle than a more convenient symbolism, The way 
was open to the erection of the system of organic 
chemistry 

Another rather natural growth (or so it now seems to 
us! was the doctrine of atomicity (valency) which was 
proposed by E. Frankland (1853; Copley Medal 1894). 
Frankland’s own researches in this and other fields 
were masterly; he was a pioneer in the exploration of 
organo-metallic compounds such as zinc ethyl, a 
consideration of which helped to extend and promote 
his theoretical views 

We cannot claim all the credit for Williamson and 
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Frankland but these two Fellows of the Royal Society 
laid two of the foundation stones on which the imposing 
edifice of organic chemistry was constructed in the 
succeeding hundred years. 

Side by side with performance of analysis and 
synthesis, chemists strove to understand the mechanism 
of chemical transformations. The major contributions 
came from abroad but A. Lapworth (1910) was a 
British pioneer in the field and his work on the course 
of the bromination of acetone and on that of the 
benzoin synthesis have justly been regarded as mile- 
stones of progress. Again in the later developments of 
valency theory, Lennard-Jones (1933) was prominent 
among mathematicians why strove to clarify the nature 
of the chemical bond in terms of wave mechanics. In 
1929 he explained the paramagnetism of oxygen on a 
theoretical basis. 


Descriptive Chemistry, New Compounds, Methods, and 
Study of Natural Products 

Under this heading only a few selections can be made. 
Sir Benjamin Brodie (1810; Copley Medal 1811) 
studied the reactions of ozone and demonstrated that 
the gas has the formula O;. Michael Faraday (1824; 
Copley Medal 1832 and 1838, a unique double award), 
in addition to his electrochemical work, pursued purely 
chemical topics, for example he discovered benzene. 
Sir William Perkin (1866) enriched organic chemistry 
in many directions. He synthesized coumarin and 
cinnamic acid. His elder son W. H. Perkin (1890) was 
one of the most prolific investigators of his time. He is 
especially well known for his syntheses of carbocyclic 
compounds and of some simpler terpenes, and also for 
his degradative work on berberine and brazilin. A. G. 
Perkin (1903) pioneered the study of plant pigments of 
the flavone class. He was one of the first to make a 
survey of plant products, based in his case on a chemical 
rather than a botanical classification. P. Griess (1868) 
discovered the process of diazotization, a method of 
great value in synthesis and of vital importance for the 
fabrication of dyestuffs. 

C. Schorlemmer (1871) devoted himself to the 
development of the aliphatic series and was the first 
historian of organic chemistry. 

H. E. Armstrong (1876) made noteworthy studies of 
the derivatives of naphthalene, largely in collaboration 
with W. P. Wynne (1896). If these researches had been 
exploited energetically in this country, the course of the 
dyestuffs industry might have been different. 

A. G. Green (1915) discovered primuline and was 
one of the few who followed Sir William Perkin’s lead. 

W. A. Tilden (1880) examined isoprene found by the 
distillation of caoutchouc and noted its polymerization 
with reformation of a rubbery substance. 

J. N. Collie (1896) discovered the basic properties of 
dimethylpyrone and thus founded the oxonium theory. 
He made many observations on ring-closure of poly- 
keto-methylenes and was led to formulate theoretical 
schemes of biogenesis, some of which have come to 
life in modern dress. 
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J. Purdie (1895), Sir James Irvine (1918) and Sir 
Norman Haworth (1928) successively developed the 
St. Andrew's and Birmingham schools of carbohydrate 
chemistry. The subject was transformed and precision 
was introduced over the whole structural field, including 
even the polysaccharides. The possibility of such 
development stemmed from the invention of the 
Purdie-Irvine method for methylating the hydroxyl 
groups and its full realization was due to the truly 
colossal industry of Haworth and his numerous 
collaborators. A rule must be broken here because of 
the great part played in these researches by E. L. Hirst 
(1934). 

An experiment in the carbohydrate field which is 
fascinating on account of its simplicity was performed 
by E. F. Armstrong (1920). The isomeric methyl 
glucosides were related stereochemically to the glucoses 
by enzymic hydrolysis and observation of accelerated 
muntarotation. 

Among many others, mention must be made of Sir 
Frederick Hopkins (1905; Copley Medal 1926) because 
of his discovery of tryptophan; of Sir Jocelyn Thorpe 
(1908) for his elegant researches on the synthesis of 
carbocyclic compounds; of G. Barger (1919) on account 
of his work on physiologically active amines and on 
alkaloids; of F. L. Pyman (1922) for his synthesis of 
histidine; of Sir lan Heilbron (1931) for pioneer work 
on vitamin-A, ergosterol, and general synthetic organic 
chemistry; of Sir John Simonsen (1932) for his discovery 
of the carenes and many other studies in the terpene 


series: and of W. H. Mills (1923) for his brilliant work 


in stereochemistry. Sir William J. Pope (1902) and S 
Smiles (1918) were also pioneers in the stereochemical 
field, especially in extending the scope of the asym- 
metric atom to elements other than carbon. Pope and 


H. E. Armstrong understood the importance for 
theoretical chemistry of the intimate study of crystals 
but were too early. The appropriate tool of x-ray 
diffraction was unfortunately not available for them 


Electrochemistry, Radioactivity and Isotopes 
Humphrey Davy was the first to suggest that chemical 
affinity is a manifestation of electrical attraction. He 
noted that copper was positively charged when in 
contact with sulphur and that the charge increased on 
raising the temperature. If the two substances were 
heated sufficiently they united with evolution of heat 
The latter arose according to Davy from the neutraliza- 
tion of the electrical charges in a display of the operation 
of chemical affinity. Ideas of this kind encouraged him 
to perform his experiments on electrolysis, the outcome 
of which in its turn confirmed him in his beliefs. 
Nevertheless, Davy never attempted to construct a 
consistent system on this electrochemical basis and it 
was left to Berzelius to propound his dualistic theory in 
a form which was found widely acceptable, apart from 
exaggerations on which attacks were later focused. 
Faraday gave strong support to the electrochemical 
theory by enunciating his law connecting the amount of 
chemical change with the quantity of electricity used to 
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produce it. In his voltameter he applied this principle 
to the measurement of current by estimating the volume 
~ gas produced in electrolysis It is of interest that 

_ Johnstone Stoney (1861) (who introduced the term 
vote ) and also Helmholtz concluded from a 
consideration of Faraday’s Law of Electrolysis that 
electricity occurs In unit quantities; that is, it has an 
atomic constitution. 

In 1897 Sir Joseph Thomson demonstrated the 
existence of the electron and determined its mass and 
charge. The subject is in the domain of physics, as is 
the entire topic of the structure of the atom. Neverthe- 
less the chemical implications are of great significance 
and Thomson himself drew attention to many of these 
in his Silliman Lectures. 

Following the discovery of radium, Ernest Ruther- 
ford, afterwards — Rutherford of Nelson (1903; 
Copley Medal 1922), made a study of radioactive 
substances from every Nadas of view. In 1902 Rutherford 
and Frederick Soddy (1910) advanced their theory of 
atomic disintegration Although the ramifying develop- 
ments have been made by physicists, it may be that 
Soddy’s experience as a physical chemist enabled him 
to recognize in the observed course of radioactive decay 
the evidence of a monatomic process. In collaboration 
with Ramsay he studied the radium emanation (niton) 
and showed that it behaved as a true gas obeying 
Boyle's Law and being capable of liquefaction ‘and 
solidification. The same chemists proved that helium is 
produced when niton is kept for a few days 

As a result of his work on the products of decompo- 
sition of radioactive substances, Soddy was led to 
enunciate his hypothesis of isotopes. Precedently, 
Henry G. J. Moseley, from a study of the x-ray spectra 
of the elements, was able to arrange them in a con- 
secutive series of atomic numbers, identified with the 
charge on the nucleus. Soddy pointed out that elements 
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of the same atomic number but different mass could 
exist and these he termed isotopes. Using a mass 
spectrograph which he had designed, Sir Joseph 
Thomson demonstrated the existence of an isotope of 
neon and later F. W. Aston (1921), with an improved 
instrument based on the same principle, discovered 
isotopes of many elements as the result of a wide survey. 

Subsequently Urey separated deuterium oxide (heavy 
water, D2O; D having relative mass 2). Tritium oxide 
(tritium having mass 3), of which the hydrogen isotope 
is radioactive, was found as a product of decomposition 
of radioactive material. Carbon of mass 14 is formed 
in the atmosphere as the result of the action of cosmic 
rays on nitrogen; it is also radioactive. 

These and other isotopes (of O, N, S, P, etc.) have 
proved of inestimable value as tracers, a use firstsuggested 
by G. Hevesey. With the aid of the radioactive C'!4, 
for example, it has proved possible to follow the course 
of the biogenesis of many plant products. Incidentally, 
it has also been used to date objects of antiquarian 
interest, provided they are partly or wholly composed 
of wood, and their age does not much exceed 7-8,000 
years, 

A whole new chemistry of the radioactive elements 
has sprung up and is of surpassing importance, but the 
methods of investigation are physical rather than 
chemical and no attempt can be made here to cover 
even the outlines of the subject. 


Some Physico-chemical Studies 
Several matters under this head have already been 
mentioned. Faraday was the first to liquefy certain 
gases and Sir James Dewar (1879; Copley Medal 1916) 
later condensed the more refractory so-called permanent 
gases. He prepared liquid oxygen and ozone and 
examined their magnetic properties. Graham did 
pioneer work on gaseous diffusion while F. G. Donnan 
(1911) is best known for his studies of membrane 
equilibria 

Sir William Bragg (1907; Copley Medal 1930) was 
the most effective disciple of Lane and by his enthusiasm 
and personal contributions became one of the founders 
of chemical x-ray crystallography. In this field, as in 
many others, it is a handicap to avoid the mention of 
living persons. So much of the growth of this subject 
has occurred during the last 20 years. 


4 Few Matters of Industrial Interest 
The Fellows of the Royal Society have been primarily 
interested in the promotion of pure science but have 
also made most significant contributions to industry, 
often as a result of fundamental research. The following 
short list merely indicates the type of such advances; it 
is by no means complete 

Sir Frederick Abel (1860) is renowned for his 
improvements in the manufacture of industrial explo- 
sives. H. B. Dixon (1886) photographed the explosive 
wave in gases and made fundamental contributions to 
the study of the mechanism of gaseous reactions 
Though somewhat out of place, the opportunity must 
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be taken to mention the work of H. B. Baker (1902) in 
the non-occurrence of reactions in carefully dried gases. 
Dixon’s work has a direct industrial interest in relation 
to safety in mines and was continued and extended by 
W. A. Bone (1905), R. V. Wheeler and Sir Alfred 
Egerton (1926). Both Bone and Egerton also worked 
in other directions and made contributions to our 
understanding of the mechanism of combustion. 

The process for the manufacture of steel due to 
~ Henry Bessemer (1879) revolutionized the industry. 

. F. Cross (1917), by his discovery of viscose, founded 
an expanding development in the manufacture of 
textiles. The discovery of the formation and decompo- 
sition of nickel carbonyl! led Ludwig Mond (1891) to a 
convenient process for the extraction of nickel. The 
scientific work of Sir Harold C. H. Carpenter (1918) 
and C. H. Desch (1923) was also of great value in 
metallurgical technology. Similarly the study of 
distillation by S. Young (1893) was of value in many 
industries, of which that of the refining of petroleum 
was probably the chief. 

The discovery of mauveine by Sir William H. Perkin 
(1866), when only 17 years of age, was a dramatic event, 
surpassed however by the amazing energy with which 
he exploited it. The claim made for Perkin that he 
founded the organic chemical industry is valid for 
synthetical operations, which had not previously been 
undertaken on a large scale. 

The writer is conscious of the gaps in the above 
sketch of chemical work by Fellows of the Royal 
Society. With one exception, living scientists have not 
been mentioned and matters usually developed with the 
aid of physical or biochemical techniques have also 
been excluded 

The contributions of Foreign Members have neces- 
sarily been passed over. 

Most of the great chemists were Foreign Members 
and to include their work would have involved writing 
a History of Chemistry as such, without any clear 
special relation to the Royal Society. 


Forest Products Research Laboratory 


The new Director of the Forest Products Research Labora- 


tory will be Mr. A. C. Copisarow, at present Scientific 
Attaché at Paris, instead of Mr. H. Wooldridge, 0.B.£. Mr. 
Wooldridge has agreed to withdraw his acceptance of the 
Directorship of Forest Products Research at the special 
request of the Secretary of the Department. This was made 
because of the increasing pressure of work at Headquarters, 
D.S.1.R. Mr. Wooldridge will continue to hold the post of 
Deputy Director, Stations Division. 

Mr. Copisarow will take up his post at the Forest Products 
Research Laboratory on promotion in October when Dr 
F. Y. Henderson, c.8.£., the present Director, retires. 

Mr. Copisarow graduated in 1942 in the Honours School 
of Geology at the University of Manchester. He served as 
Lieutenant, Royal Navy, for four years on radar duties, and 
from 1946 to 1954 was with the Joint Intelligence Bureau 
of the Ministry of Defence, publishing also a series of 
fundamental papers in colloidal chemistry. A former Council 
of Europe Research Fellow, he has served at the British 
Embassy in Paris for six years. He is married and has two 
daughters 
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Dr. E. Hindle, M.A., Se.D., Ph.D., F.R.S, 


Introduction 

The declared object of The Royal Society at its founda- 
tion was the promotion of natural knowledge by 
observation and experiment, and in the early years of 
its history sciences promoted by experiment occupied a 
prominent position. Also one of the more important 
functions of the Society was the performance of 
experiments before the members, and for this purpose 
it had the power of appointing two ‘curators of experi- 
ments’. The first of these, the famous Robert Hooke, 
afterwards Secretary, displayed remarkable ingenuity in 
devising programmes of experiments which were 
exhibited at every meeting. Among these early exhibits 
one of the most important, from a biological point of 
view, was the first effective compound microscope. 
Hooke’s Micrographia, published in 1665, opens with 
a description of this microscope and then proceeds to 
give a number of observations made with its aid, 
illustrated by remarkably accurate and beautiful figures 
He showed the microscopic structure of cork, and 
referred to the walls as cells. He also gave a good 
account of the cells on the surface of a stinging-nettle 
leaf and the stinging apparatus, and other botanical 
records. His zoological work includes the first illustra- 
tion of a Polyzoon, and drawings of many classical 
subjects of microscopy, such as the markings on fish 
scales, the structure of the bee’s sting, the foot of the 
house-fly, the radulae of molluscs, and structure of 
feathers. His figures of minute insects, spiders and 
mites, and especially of a gnat and its larva, a flea (Fig. 
1) and a louse, have never been surpassed. Another 
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zreat microscopist, Nehemiah Grew (1641-1712), who 
became Secretary of the Society in 1677, took up the 
study of plant anatomy and in his Anatomy of Plants 
(London, 1682) recognized their cellular nature. He also 
advanced the view that flowers are the sexual organs of 
plants and in discourse with Sir Thomas Millington, the 
Sedleian Professor, conceived the idea that the anthers 
acted as male for the generation of seed. 


The New Philosophy 

The work of the early microscopists opened up a new 
world but for the most part their observations remained 
somewhat disconnected, accumulations of facts rather 
than natural science, and awaited the growth of a new 
philosophy in the study of nature. This was growing up 
during the seventeenth century, but until the time of 
John Ray (1627-1705) zoology remained entangled with 
‘Hieroglyphics, Emblems, Morals, Fables, Presages, or 
ought else appertaining to Divinity, Ethics, Grammar 
or any sort of Humane Learning’. John Ray (born 
Wray), the son of a blacksmith at Black Notley, 
succeeded in obtaining a scholarship to Cambridge 
where he became a close friend of Francis Willughby, a 
leading naturalist and founder member of The Royal 
Society. The two decided to prepare a systematic 
description of the whole organic world; Willughby 
would finance the venture and describe the animals, and 
Ray the plants. They undertook various journeys 
together, including one of three years to France, 
Holland, Germany, Switzerland, Italy and Malta. The 
result was a very great increase in the botanical and 
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Fig. 1. The flea from Hooke’s Micrographia 
zoological knowledge of Europe, incorporated in a 
series of monographs. Willughby died at the age of 37 
years and had only completed part of his task but he 
left an annuity to Ray who edited his book on Fishes, 
published by The Royal Society. Ray’s most important 
work, however, was an attempt to arrange all known 
plants under his system of classification based on the 
fruit, coupled with leaf and flower. This immense 
task was executed in three large folio volumes, Historia 
Plantarum Generalis, which contains an account 
of 18,600 plants. He also devised a system of classi- 
fication for animals far in advance of any pre- 
ceding method. His zoological publications include his 
Synopsis Quadrupedum, Synopsis Avium et Piscium, 
Methodus Insectorum, as well as his joint works with 
Willughby. Ray’s method of classification was super- 
seded later by the simpler Linnaean system, but it 
helped to establish some kind of order in the descriptions 
of animals and plants, and his idea of the biological 
status of a species was much more modern than that of 
Linnaeus a century later, for he did not accept the 
fixity of species as a dogma. He also recognized the 
sexual nature of flowers. He took the first step in a 
‘natural system’ of classification in which all resem- 
blances are taken into account and not only a few 
artificially selected characters. Many of his larger 
groupings of plants, now called Natural Orders, are 
still recognized. He divided flowering plants into 
Dicotyledons and Monocotyledons and among other 
contributions set forth the true nature of fossils as 
petrified remains of extinct species 


Medical Interests 

The development of a system of classification and an 
expanding knowledge of the animal and vegetable 
world was accompanied by a wider interest in human 
and comparative anatomy, probably stimulated by 
William Harvey's great work on blood circulation 
published in 1628. Various anatomists figure among the 
founders and early Fellows of the Society. Francis 
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Glisson (1597-1677), one of the founders, published two 
works, one on the liver, and the other on the stomach 
and intestines. He distinguishes matter out of which 
something is produced, from form, the change in 
matter which serves a given purpose. He believed that 
evacuation of the gall bladder was the result of nervous 
irritability and understood the function of the lacteals. 
Thomas Wharton (1614-1673), a physician and early 
Fellow of the Society, is famous for his work Adeno- 
graphia, the first comparative account of the glands of 
the body; and Thomas Willis (1621-1675) described the 
anatomy of the human brain and cranial nerves and also 
studicd the nervous system of various animals including 
the oyster, lobster and earthworm. George Ent (1604- 
1689), a friend and supporter of Harvey, wrote a 
memoir on the anatomy of fishes, Lophius, ‘Galeus and 
Raia. Allen Molines (or Moulin) who died in 1690, and 
Patrick Blair (d.1728) published descriptions of the 
anatomy of the elephant and Edward Browne (1644- 
1708) was the first to dissect an ostrich. Edward Tyson 
(1650-1708) (Fig. 2) wrote a descriptive anatomy of 
selected types including a young chimpanzee, a female 
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porpoise, a Virginia opossum, a rattlesnake, Ascaris and 
a tapeworm, and distinguished the sexes of Ascaris. He 
made a comparative survey of the parts of the body and 
how the animal machine is built up, and even attempted 
an examination of its more fluid constituents. His 
collections were d ited in the British Museum and 
Royal College of Physicians. 


Museums 

The further development of microscopy was delayed by 
the limitations of the early compound microscopes but 
the work of Ray and other naturalists, and also the 
early anatomists, was continued and extended through- 
out the eighteenth century. One of the results was the 
collection of animals and plants from all parts of the 
world and the establishment of museums. The first 
scientific museum of any educational value in England 
was established by The Royal Society early in its 
history and catalogued by Grew. (Fig. 3.) 

As one of the early activities of the Society, Fellows 
were asked to suggest subjects for research and to 
develop their theses practically at meetings to be 
convened for that purpose. At a meeting of the Society 
on May 28, 1662, ‘Mr. Croune produced two embryos 
of puppy dogs which he had kept eight days, and were 
put in spirits of wine in a glass-vial sealed hermetically’. 
This seems to be the first record of the use of alcohol 
as a preservative of animal tissues and opened the 
possibility of showing material not capable of being 
preserved in a dried state. Robert Boyle (1627-1691), 
in 1663, recommended the same fluid for the preserva- 
tion of human bodies and the following year showed a 
linnet and a snake which had been preserved in spirits 
of wine for four months. Also the dissection of a human 
foetus preserved in the same fashion was demonstrated 
to the Society by Edmund King (1629-1709) in 1666. 
These various collections, including many scientific 
instruments, were transferred to the British Museum in 
1781 but most of the specimens seem to have dis- 
appeared. Hans Sloane’s (1660-1753) collections formed 
the nucleus of the British Museum, which rapidly 
expanded after its foundation in 1759. 

One of the most famous collectors of the century was 
Joseph Banks (1743-1820) who accompanied Cook in 
ine Endeavour and provided equipment for the conduct 
of biological work during the voyage. Banks made 
various other expeditions and together with his staff 
greatly increased the knowledge of plants, birds and 
fish in various parts of the world. He was President of 
The Royal Society for the record period of 42 years, 
and among his many activities was mainly responsible 
for the foundation of Kew Gardens. (See illustration on 
p. 497). 


Anatomy 

Comparative anatomy in the eighteenth century is 
distinguished by the work of John Hunter (1728-93) 
who anatomized over 500 species of animals, also many 
plants, and built up an enormous collection which was 
bought by the Royal College of Surgeons in London, 


Jury 1960 


LABORATORY PRACTICE 


and forms the nucleus of the Hunterian Museum. 
Hunter was one of the most remarkable biologists of 
that century. Apart from his famous anatomical work, 
he was far in advance of his contemporaries in attempt- 
ing to correlate form and function. He considered life 
to be independent of structure in the various activities 
of living beings. He attempted to trace systematically, 
both in animals and plants, the different phases of life 
exhibited by the organs and structures. He was 
interested in monstrosities and their production and 
made many experiments on the temperature of plants 
and of animals. He was a pioneer in the study of 
animal behaviour and in connection with this subject 
made important investigations on bees. 

The development of physiology was delayed by the 
imperfect knowledge of chemistry and physics but 
reference should be made to the remarkable work of 
Stephen Hales (1677-1761) on the physiology of plants 
and animals, the most important work on this subject 
until the nineteenth century. Some of his botanical 
experiments on transpiration and kindred subjects, 
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Fig. 3. Stomach and intestines of sheep, etc., from Grew’s 
work. 
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legetahle Staticks by Stephen Hales showing 
rise of sap in stem of vine. 





Fig. 4. From 


described in Staticks (London, 1727), are 
still in use (Fig. 4). He also did pioneer work in animal 
physiology with his studies of blood pressure. Reference 
should also be made to the work of T. A. Knight 
(1759-1838) on tropisms and the reactions of plants to 


Ve getable 


light, gravity, etc 


Scientific Expeditions 
During the nineteenth century scientific expeditions 
continued to be sent to various parts of the world and 


were usually accompanied by distinguished naturalists 
Among these mention may be made of the following, in 
which the name of the ship precedes that of the natural- 
ist: — Beagle (1831-36) with Charles Darwin; Erebus and 
Terror (1839-43), Joseph Hooker; Rattlesnake (1846-50), 
T. H. Huxley; Lightening (1868), Wyville Thomson and 


W. B. Carpenter; Porcupine (1869-70), Wyville Thom- 
son, Carpenter and Gwyn Jeffries; and especially 
Challenger (1872-76), Wyville Thomson and others 
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These exploratory voyages resulted in greatly in- 
creased knowledge of the distribution of animals and 
plants. Darwin, in the voyage of the Beagle in particular 
brought to light many striking facts, especially the very 
peculiar animals and plants associated with oceanic 
islands, and his studies on the Galapagos Islands were 
of especial importance in the development of his theory 
of evolution. The first attempt to divide the world into 
zoological regions was made by P. L. Sclater (1829-1913) 
based on the distribution of birds. A. R. Wallace (1823- 
1913) in Malaya developed the subject with special 
reference to mammals and his Geographical Distribution 
of Animals published in 1876 still remains the most 
important account of the way the land surface of the 
earth can be divided into zoo-geographical areas 
Edward Forbes (1815-1854), one of the fore-runners of 
the theory of evolution, called attention to specific and 
generic centres of distribution and the migration of 
species in space and time, and also promoted the study 
of oceanography after becoming professor of natural 
history at Edinburgh University. His successor in the 
Chair, Wyville Thomson (1830-1882) was in charge of 
the staff of six naturalists carried on the Challenger 
(1872-76) the most ambitious scheme of marine bio- 
logical investigation ever attempted. The vast collections 
accumulated on the voyage were investigated by experts 
in each group under the direction of John Murray 
(1841-1914). The account of this expedition in 50 large 
folio volumes provided a basis for the development of 
oceanography, which although fundamentally bio- 
logical in its inception has rapidly expanded into a new 
branch of science 


General Biology and Physiology 

In the first half of the nineteenth century biologists 
were mainly concerned with establishing affinities 
between different types of living beings and a series of 
monographs were produced on various groups of 
animals and plants. C. Darwin’s monograph on the 
Cirripedia is an outstanding example of this kind of 
work and many of the leading zoologists and botanists 
did taxonomic work at some time in their careers. The 
structure of contrasted forms was investigated by the 
morphologists, or Comparative anatomists, the most 
famous in the animal world being Richard Owen 
(1804-92) who was also the leading palaeontologist and 
first Director of the British Museum (Natural History) 
In the field of botany Robert Brown (1773-1858), 
naturalist on the Matthew Flinders expedition to 
Australia and Tasmania (1801-1805) produced a long 
series of important and original works. Joseph Banks 
left to Brown his house in London together with his 
library and collections which afterwards passed to the 
British Museum. In addition to taxonomic work 
Brown recognized the cell nucleus, the nature of the 
sexual process in the higher plants and made micro- 
scopical examinations of fossil plants. His name is 
familiar to all microscopists for he was the first to 
describe the dancing movements of minute particles 
suspended in liquids, known as ‘Brownian movement’. 
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W. C. Williamson (1816-95) carried on the study of 
fossil plants, and demonstrated the nature of several of 
the larger groups, especially the gigantic woody forms 
found in the coal measures. There was also a great 
extension in the scientific study of animal function by 
means of physical and chemical experiments which had 
begun to develop. Most of these studies were made by 
medical men interested in practical applications, and 
physiology down to the end of the nineteenth century 
is mainly concerned with the higher vertebrates 
especially those nearest to man. Charles Bell (1774-1842) 
worked on the double spinal roots of the segmental 
nerves of the body and showed that one root conveys 
only sensory impulses and the other root only motor 
impulses. Another distinguished physiologist, Marshall 
Hall (1790-1857), working mainly with cold blooded 
vertebrates, showed the presence in the spinal cord of 
nervous centres for many reflexes. David Ferrier (1843- 
1928) demonstrated the functional differentiation of 
areas of the brain cortex other than those which evoke 
muscular activity and the investigation of nervous 
integration was carried out especially by Charles 
Sherrington (1861-1954). However, many of the 
greatest discoveries in physiology and the extension of 
the subject from the study of vertebrates, especially 
mammals, to invertebrates have taken place since 1900. 


Tropical Medicine 
One branch in which British biologists have been pre- 
eminent is the field of tropical medicine. Patrick 


Manson's (1844-1922) (I ig. 5) discovery in 1878 that 


Fig. 5. Sir Patrick Manson - Father of Tropical Medicine. 
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mosquitoes were responsible for the transmission of 
filariasis, is one of the landmarks in the history of the 
subject. This first demonstration that blood sucking 
insects might transmit infection was followed by the 
remarkable work of Ronald Ross (1857-1932) on the 
development of Proteosoma and the manner in which 
is is spread by mosquitoes which placed the control of 
malaria on a scientific basis. Incidentally it is often not 
generally realized that malaria is still the greatest single 
cause of death and sickness to mankind. In 1895 David 
Bruce (1855-1931) elucidated the aetiology of Nagana, 
a cattle disease caused by the presence of a trypanosome 
in the blood, which is transmitted by certain species of 
Later he 
infection in 


tsetse-flies, especially Glossina morsitans 
extended this work to a similar 
Sleeping Sickness, caused by Trypanosoma gambiense, 
transmitted by Glossina palpalis. It is doubtful whether 
any single event has ever had such far-reaching 
consequences on the health of the the 
discoveries resulting from Manson's original paper 
which have led the way to methods of control for such 
important diseases as malaria, yellow fever, trypano- 
somiasis, relapsing filariasis, dengue, 
maniases, pappataci fever, bubonic plague and many 
others, all transmitted by biting-flies, or other arthro- 
pods. These developments, however, have taken place 
for the most part during the present century 


man, 


world as 


fever, leish 


Evolution 
The greatest event in the history of biology is un 
doubtedly the first public statement of the theory of 
evolution by natural selection made by Charles Darwin 
(1809-1882) and Alfred Russel Wallace before a 
meeting of the Linnaean Society of London on July |, 
1858, for here was a general principle capable of uni 
versal application throughout the realm of living beings 
Darwin's Origin of Species, published the following 
year, presented the evidence in such convincing fashion 
that with few exceptions biologists very soon accepted 
this theory of evolution, and its ideas have provided 
the main stimulus for biological research down to the 
present time. The theory led to an increased interest not 
only in taxonomy but also in geographical distribution, 
variation, heredity, embryology and other fields of 
biology 

The study of variation received a great impetus by 
the work of William Bateson (1861-1926), who also 
took an active part in the rediscovery of Mendel’s 
theory of inheritance at the end of the century. Pre 
viously Francis Galton (1822-1911) had developed the 
statistical treatment of biological material and intro 
duced his ‘Law of Ancestral Inheritance’ based on the 
proportionate contribution by 
ancestors to the make-up of the individual. His work 
was continued and extended by Karl Pearson (1857- 
1936) and led to the formation of the branch of biology 
known as Biometrics. The knowledge of embryology 
was advanced especially by F. M. Balfour (1851-52) 
who is generally recognized as the founder of the 
modern study of systematic evolutionary embryology 


each generation of 
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His work was developed and expounded by E. Ray 
Lankester (1847-1929), after T. H. Huxley (1825-95) the 
greatest English teacher of biology of the nineteenth 
century. Huxley is also famous for his important 
contributions to the study of embryology, comparative 
anatomy and classification, and took a leading part in 
defending Darwin's theory of evolution. Charles Dar- 
win, Huxley, and Lankester are outstanding examples 
of the age of non-specialization when it was still 
possible for naturalists to range over the whole field of 
biology. At that time, however, the number of appoint- 
ments was strictly limited so that few biologists, except 
those with a medical qualification, could afford to 
embark on a scientific career without independent 
means. Heads of biological departments for the most 
part were men of culture, widely travelled, with an 
almost encyclopaedic knowledge of their subject, in 
addition to being experts on some particular branch. 
Together with the amateurs—who have always played 
an important role in biological research—the work they 
accomplished formed the basis for the almost explosive 
development of the last 50 years and the wonders of 
modern biology. 


Recent British Standards 


Laboratory Furniture and Fittings 

The publication of B.S.3202: 1960 (price 25s.) marks the 
culmination of more than seven years of study and drafting 
by a representative committee under the chairmanship of 
Mr. W. H. Pritchard of Courtaulds Ltd. These Recommenda- 
tions represent an immense total of accumulated practical 
experience on the part of laboratory workers of all kinds 
and of the designers and manufacturers of laboratory 
equipment 

The subjects dealt with in detail include the planning and 
design of laboratories, laboratory benches, fume extraction 
and piped services, but there is scarcely any aspect of labora- 
tory life and work which is not mentioned in one form or 
another. A five-page contents list and a comprehensive index 
have been included for ease of reference. 

The committee decided at an early stage in its work that 
the dimensional standardization which characterizes many 
British Standards would be generally inappropriate in this 
field. It was also decided, in view of the speed of development 
in laboratory construction and furnishing and of the wide 
variety of purposes for which laboratories are required, that 
the preparation of a fully comprehensive and authoritative 
Code of Practice could not at present be undertaken. The 
Recommendations are accordingly published as a guide only, 
although they are claimed to represent the best modern 
practice. They refer primarily to laboratories of a fairly 
advanced type, such as are required, for example, in Univer- 
sities, Technical Colleges, research institutions and indus- 
trial organizations; in particular they are not, in general 
appropriate for schoo! laboratories 

It is the committee’s intention to keep the Recom- 
mendations under constant review. Comments or suggestions 
for improvement should be addressed to the B.S.I. 

Analysis and Testing of Coal and Coke 

The British Standards Institution has issued two further 
revised Parts of B.S. 1016, ‘Methods for the analysis and 
testing of coal and coke’ (B.S. 1016, 1960, price 4s. 6d.). 
Brief synopses of their contents are as follows: 

Part 9, ‘Phosphorus in coal and coke’ deals with the deter- 
mination of this element in the fuel ash. A volumetric method, 
similar to that in B.S. 1016:1942, is specified and details of a 
colorimetric method have been added. The latter is based on 
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the formation of molybdenum blue by reduction of a 
phosphomolybdate with either hydrazine sulphate or 
stannous chloride, followed by measurement of the resulting 
coloration. 

Part 15, *Fusibility of coal ash and coke ash’. The procedure 
for the test is more closely defined than in Part 3A of the 
standard (which dealt with the assessment of the behaviour 
of the ash on heating and required the determination of two 
temperatures: those of initial deformation and fusion). 

Three characteristic temperatures are now specified: de- 
formation, hemisphere and flow. More precisely, the tempera- 
tures are those recorded (a) when the first sign of fusion is 
visible, (6) when the test piece takes the form of a hemisphere, 
(c) when the hemisphere has melted down to one-third of its 
height. The determination is carried out in either an oxidizing 
(carbon dioxide or air) or a reducing (equal volumes of 
carbon dioxide and hydrogen) atmosphere and any departure 
from the characteristic deformation pattern is noted. Some 
similarity between the behaviour of ash in this laboratory 
test and in industrial conditions may be expected. 

The German standard method, using a Leitz heating 
microscope, is briefly described in an Appendix. 

Part 14. ‘The analysis of coal ash and coke ash’ will not 
be available for some time, as the subject is at present 
undergoing investigation. In the meantime, the B.S.I. has 
issued a preliminary statement with reference to a number of 
methods of analysis in current use which will in all probability 
form the basis of the new British Standard and will eventually 
replace the existing methods of B.S. 1016. This statement 
(PD. 3714) is being inserted in all copies of Part 15 and can 
also be obtained free on application. 


Bomb Calorimeter Thermometers 

In this revised publication (B.S. 791: 1959, price 4s.) require- 
ments for the 12° C. range thermometers specified in the 
1954 edition have been excluded and only the more accurate 
6° C. range thermometers for use with bomb calorimeters 
have been retained. 

Two grades of accuracy are specified, for seven thermo- 
meters for use between 9° C. and 33° C. at either partial or 
total immersion. The foreword to the 11l-page specification 
States that discussions on calorimeter thermometers in the 
International Organization for Standardization have been 
taken into account. 

Among the requirements specified are those for material, 
dimensions, construction, graduation and figuring. 

One of the markings to appear permanently and legibly on 
each thermometer is the number of this British Standard, 
i.e. ‘B.S. 791°. A note explains the purpose of B.S.I’s. *Kite- 
mark’ and the conditions under which the well-known 
monogram may be applied to products. 

Among the three appendices to the standard is one listing 
the manufacturers and identification marks of glasses 
approved by the National Physical Laboratory. 


Copies of these Standards may be obtained from The British Standards 
Institution, Sales Branch, 2 Park Street, London, W.! 


Association of Consulting Scientists 


Following the Annual General Meeting of the Association 
of Consulting Scientists held in London recently, the following 


Officers and Members of the Council were elected for 
1960-61: 
Dr. J. G. Davis (Chairman) 
Dr. G. W. Ferguson (Hon. Treasurer) 
Mr. W. H. Stevens (Hon. Secretary) 
Dr. M. Barent 
Dr. H. H. Chambers 
Dr. Julius Grant 
Dr. J. H. Oliver 
Mr. O. W. Roskill 
Mr. F. G. Sarel Whitfield. 
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MEDICINE 
by Prof. Sir Charles Dodds, M.V.O., D.Sc., M.D., F.R.C.P., F.R.S. 


STUDY of the earliest records of the Royal 
Society show that a number of medical men were 
founding Fellows. Practically all of these were Fellows 
of the Royal College of Physicians and in order to 
understand the position at the time it is necessary to 
describe in some detail the structure and functions of 
the Royal College of Physicians as it is only by doing 
that that we shall be able to understand its attitude 
towards the newly formed Society in Gresham College. 
The Royal College of Physicians was founded by 
Thomas Linacre under Charter of Henry VIII in the 
year 1518, so it had already been in existence some 140 
years before the foundation of the Royal Society. We 
have a very clear picture of Linacre’s reason for found- 
ing the College. This was to regulate the practice of 
medicine in the City of London which, prior to this 
date, had no overseeing authority whatsoever. In fact, 
there was no place in Great Britain where it was 
possible to obtain a formal medical education. Degrees 
were granted at Oxford and Cambridge without 
examination and without courses of study, and for 
those who were not graduates licences to practice were 
awarded by the Archbishop of Canterbury in London 
and the Bishops or their Vicars genera! in the Provinces. 
The doctors so appointed obtained any medical 
knowledge they had from the reading of the works of 
Galen. The majority of successful physicians, however, 
had travelled abroad and had visited places where 
formal medical education was in practice. Linacre him- 
self studied in Padua where many of the early physicians 
went. Leydon was another continental university at 
which regular lectures in medicine, anatomy and 
similar subjects were held. Linacre’s object in founding 
the Royal College of Physicians was to ensure that those 
practising medicine in the City of London conformed 
to a standard set by the College. The applicants for 
licence were interviewed by the College officers and 
were granted licences or not according to the way they 
fared. The College structure was rather complicated 
consisting of Fellows, four Censors, a Treasurer, a 
President and a Council out of which were elected three 
elders known as Elects from which the President was 
chosen. 

From its foundation in 1518, the College exercised an 
autocratic authority on the practice of medicine in 
London and some years later this was extended to the 
whole of England. The College possesses in its annals a 
complete record of the proceedings of the Comitia 
Fellows from its foundation to the present day. The 
early volumes were fortunately saved from the Fire of 
London by Dr. Merrett, a founding Fellow of the 
Royal Society about whom we shall hear more later. 
The candidates for licence were examined entirely on the 
basis of their knowledge of the works of Galen and it 
must be remembered that the Galenical system had 
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persisted from Galen's time right through almost to the 
19th century. This system which ascribed all ills to an 
imbalance in the four humours was of course entirely 
without any experimental background and consisted 
really of medieval superstition. It must also be remem- 
bered that the knowledge of the circulation had still to 
await unveiling by Harvey in the early part of the 17th 
century. Moreover, the physicians at the time of the 
founding of the Royal Society were an extremely 
influential body. The President had invariably been 
recognized by the honour of knighthood or the con- 
ferment of a baronetcy and also they were usually 
attached as physicians to the Royal Household. 

This then was the position of the Royal College of 
Physicians in the year 1660 when the Royal Society 
was founded. What attitude did the College take to the 
newly formed Royal Society? It is here that we find a 
very curious state of affairs. A number of Fellows of the 
Royal College of Physicians were founding members of 
the Royal Society yet a study of the Annals of the 
College contain not a single reference to the Royal 
Society. There can be little doubt that the College 
certainly did not look with favour on the newly formed 
experimental Society. The Treasurer of the College at 
the time was Dr. Baldwin Hamey, a friend of Harvey's 
and an opponent to the new progress which he felt 
threatened the whole structure of Galenism and, there- 
fore, of medicine. In his writings he makes it clear that 
he regarded the Royal Society as a challenge to the 
quiet law and order over which the College had taken 
so much trouble during its 140 years of activity 

There have been many medical men who have been 
prominent Fellows of the Royal Society and one is 
faced with a certain amount of difficulty in selecting 
representatives to cover the three hundred years. The 
following biographies can be taken as representative of 
medical Fellows of the Royal Society at various periods 
Of the founding Fellows, two are of particular interest, 
namely Dr. Christopher Merrett and Dr. William 
Croone. 

Christopher Merrett was a founding Fellow of the 
Royal Society and he was also the first Harveian 
Librarian of the Royal College of Physicians which 
was then situated at Amen Corner. The library con- 
sisted of a very valuable collection of books including 
those of Linacre, Caius and Harvey. The latter had left 
in his will specific instructions for the endowment of a 
Keeper for the library. He was named Harveian 
Librarian by the President and Fellows and in addition 
to receiving a stipend he also was provided with lodgings 
in the College. During the fire of 1666 the library was 
completely destroyed and Merrett behaved with con 
siderable bravery in rescuing a number of the more 
priceless volumes which included the Annals of the 
College, the first volumes of which were written by John 
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Caius himself. Merrett sacrificed his own personal 
library to rescue as much as he could of the contents of 
the College library. The destruction of the building 
robbed him of a place of residence and he commenced 
an altercation with the College demanding compensa 
tion. This led to an unseemly quarrel with both sides 
secking legal enforcement. Things got to such a pitch 
that in 1681 Dr. Merrett was expelled from his Fellow 
ship. Merrett appealed to the Court of the King’s 
Bench but the judgment was again given in favour of 
the college. Merrett died in August 1695 and is buried 
in the Church of St. Andrews in Holborn. We should be 
eternally grateful to him for the preservation of the 
Annals 

William Croone was born in the year 1633 and died 
of fever in October 1684. As already mentioned he was 
one of the original Fellows of the Royal Society and 
made a number of interesting contributions to the 
meetings at Gresham College. He was noted particularly 
for his contributions to the Philosophical Transactions 
under the title “De Ovo’. Many considered that this 
forestalled Malpighi’s book on embryology, Of particu 
lar interest to botn the Royal Society and the Royal 
College of Physicians is that Dr. Croone planned two 
lectureships, one for the Royal College of Physicians 
and one for the Royal Society. Both still exist today 
The lectureships were not, however, instituted until some 
time after his death as it was found that his will failed 
to make provision for their endowment. His widow 
who married again, completed the endowment and the 
The first 
Croonimn lecture to the Royal Society was read in 1738 
by Dr. Alexander Steward on muscular motion. The 
lectures at the Royal College of Physicians were delayed 
another 11 years. In 1749 the first College of Physicians 
Thomas Lawrence 


lectures were given from that time onwards 


Croonimn Lecture was given by Dr 
a frend of Dr Little more is known about 
him except that he was a very successful physician 

Sir Hans Sloane is equally 
Royal Society and the Royal College of Physicians 
point of view as he ts the only man who has occupied 
the Presidency of both Born in 
April 1660 of Scottish ancestry, he was brought up in 
Ulster and very quickly showed his inclination towards 


Johnson 


interesting from the 


bodies Ireland in 


natural history. In his early teens he was 


what was undoubtedly pulmonary tuber 


the study of 
attacked by 
culosis but by very careful avoidance of excesses and a 
able to overcome the 


He studied and 


regular course of life he was 


and live 


disease d to a very old age 
travelled extensively on the Continent and returned to 
London having obtained a degree of the University of 
Orange in the year 1684 and he was then admitted a 
bellow of the Royal Society 


the age, Sydenham, took an interest in him and under 


The greatest physician of 


this Master he acquired an extensive practice in London 
a Fellow of the Royal College of 
In that same year he was appointed 
physician to the Duke of Albemarle whom he accom 


He was admitted 


Physicians in 1687 
Jamaica, The Duke's Governorship was 
Sloane 


panied to 


interrupted by death and Dr remained only 
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15 months in the Carribean area, During this period 
he made an extensive collection of the flora and fauna 
of the island and was, as Munk points out, the first 
person with a scientific education to investigate this 
fascinating area. He returned with an enormous 
collection of specimens which formed the basis of the 
Sloane collection. He returned to London in 1689 and 
became the most successful physician in the city. His 
progress in the Royal Society was rapid. In the year 
1693 he was elected Secretary and was responsible for 
the production of the Transactions, In these he pub 
lished the result of his work in Jamaica. These were 
immediately recognized as classics and he became 
internationally famous, being appointed a Foreign 
Member of the French Academy of Science. In 1712 he 
was appointed a Vice-President of the Royal Society 
He was physician to Queen Anne and George I, and 
became a Censor of the College of Physicians in 1705 
and was elected President in October 1719. So popular 
was he that he continued to be elected until 1735 
Despite the responsibilities of such a position Sloane 
was elected President of the Royal Society in 1727 in 
succession to Newton. He remained in the Chair of the 
Royal Society until 1740 when he retired to an estate 
in Chelsea where he eventually died in January 1753 at 
the age of 92. His collection and his library, at his wish, 
were kept together and purchased for the nation and, 
well known, formed the basis of the British 
Museum as we know it today. The library ts still one 
of the collections of books 
manuscripts of the period 


“as IS 


most authoritative and 


It can truly be said that no man ever occupied 
simultaneously such a high position in science and in 
medicine as Sir Hans Sloane 


One of the most remarkable Fellows of both the 
koyal College of Physicians and the Royal Society of 


ill teme was Thomas Young, referred to by his con 


temporaries as ‘the marvel of his age’. Born in Milverton 


in Somersetshire in June 1773, he was educated 
privately and spent a considerable time in the house of 
Mr. David Barclay of Youngsbury, the well known 
classical scholar of the time. Mr. Barclay was immedi 
itely impressed by the astonishing, nay fantastic, 
ability of his pupil to learn languages. He very quickly 
became proficient in Latin, Greek and Hebrew and 
later added French, Italian and Spanish to his repertoire 
Not being content with these, he strayed into the 
Eastern languages and became proficient in Arabic and 
others. As a young man he was able to compete on 
equal terms with the most distinguished classical 
He apparently had a memory 


something like a modern 


time 
which have been 
electronic calculating machine as he never appears to 
have forgotten anything he was told or read and was 
always able to produce it to bear on arguments that he 


scholars of his 


must 


was engaged in at the time 


In 1792, having been promised an income from his 
uncle, he decided to study medicine. He attended 
lectures by John Hunter and other prominent teachers 


Jury 1960 





of the day. In 1793 he communicated a paper to the 
Royal Society which was published in the Transactions 
of that year. So great an impression did this make that 
he was immediately elected a Fellow, but it was dis- 
covered that he was not yet 2! and his election was, 
therefore, delayed until June 19, 1794, when he was 
just 21 years of age. This surely in itself must be a 
record. In 1794 he went to Edinburgh to study medicine 
and then to Gottingen where he graduated in medicine 
in 1796. He returned to England and became a com 
moner of Emmanuel College, Cambridge. In 1801 he 
became a Professor of Natural Philosophy at the Royal 
Institution where he delivered a series of lectures on 
natural philosophy and the mechanical arts which are 
still read today, He was, however, too progressive and 
restless of mind to be content with popular lectures and 
after some two years he resigned from the Royal 
Institution and in 1802 became Foreign Secretary of 
the Royal Society and in this office he continued until 
his death. Graduating in medicine in Cambridge in 
1803, he was admitted as a candidate to the College of 
Physicians in 1808 and became a Fellow in 1809. He 
occupied a number of positions in the College, being a 
Censor and a Croonian lecturer. In 1811 he became a 
physician on the staff of St. George's Hospital which 
he again held until his death. Contemporaries spoke of 
him as a competent physician but not a popular one 
Sir Benjamin Brodie gives a contemporary picture of 
him in the following words 


‘The truth is that either his mind, from it having been 
so long trained by the study of the more exact sciences, 
was not fitted for the profession which he had chosen, 
or that it was so much engrossed by other and, to him, 
more interesting pursuits, that he never bestowed on it 
that constant and patient attention without which no 
one can be a great physician.’ 


His scientific contributions cover a very wide range 
and were communicated to the Royal Society during 
the early part of the last century. These include very 
important papers on vision and Young's researches 
went a long way to establishing the undulatory theory 
of light. He is also known for his work on elasticity of 
solids and gave his name to the famous modulus. He 
also took a great interest in astronomy and was made 
Secretary to the Board of Longitude of the Admiralty 
This body had charge of the nautical almanack pub 
lished by the Admiralty and was regarded as one of the 
most important with navigation 
Young managed this in a competent way but his 
Chairmanship was marred by bitter controversies 


bodies connected 


Here then we have a picture of what one must admit 
to be a most remarkable man of his age. Physicist, 
mathematician, and philologist, but we are not finished 
with him yet for he added still another subject to those 
of which he was already master—-Egyptology. We have 
already referred to his astonishing knowledge of 
languages and indicated that he had studied Eastern 
languages. He number of articles in the 
Quarterly Review on classical subjects and wrote an 


wrote a 
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article on languages in the supplement of the Encyclo 
pacdia Britannica of the day. This remarkable man 
added yet another achievement to his already long list 
by being the first to solve, translate and transcribe the 
Egyptian hieroglyphics, He did this by a study of the 
famous Rosetta stone and his papers on this are 
regarded as classical. As the result of his laborious 
investigations a complete clue to the meaning of the 
Egyptian hieroglyphics was given for the first time 
Unfortunately a controversy developed on the question 
of priority with the French Professor Champollion, but 
today it is generally acknowledged that he was respon 
sible for the first break through. Surely he was indeed 
the wonder of the age 

Turning to more modern times as our final subject 
we will choose Sir William Osler, acknowledged by all 
as the greatest living medical personality of his time 
Osler was born in Ontario in 1849, his father, a clergy- 
man, having emigrated from Falmouth. He was 
educated at a school near Toronto where the Anglican 
warden, Father Joseph, inspired him with a love of 
books. At a very early age he became familiar with 
Browne’s ‘Religio Medici’, and Epictetus and Marcus 
Aurelius, and there can be little doubt that these works 
had a profound influence which remained for the rest of 
his life. He studied in Toronto and McGill, graduating 
in 1872 

Leaving Canada he toured the Continent extensively, 
finishing up as a research worker for a short time in 
the Physiological Laboratory of Sir John Burdon 
Sanderson at University College, Returning to Montreal 
he was made a Professor of the Institutes of Medicine 
at the early age of 25 and in 1878 was elected physician 
to the Montreal General Hospital. He threw himself 
into pathological research and his lectures in physiology 
and pathology became the most noted on the continent 
of North America. In 1884 he became 
Medicine in the University of Pennsylvania 
appointment, however, came some five years later when 
Medicine at 


Professor ot 
His great 
he became the first Professor of Johns 
Hopkins Hospital at Baltimore and physician to the 
hospital, This appointment was perhaps one of the 
most important historically in medicine, as the famous 
school in medicine at the Johns Hopkins was founded 
with Osler as Professor of Medicine and so one of its 
leaders. His colieagues were the famous Welch, Pro 
fessor of Pathology, and Halstead, Professor of Surgery 
These three men built up the School which has been 
acknowledged as one of the finest in the world During 
this period Osler wrote his famous book ‘The Pring iples 
and Practice of Medicine’ which was published in 1892 
This immediately became a classic and is still regarded 
There 
which put 


as one of the most valuable works in medicine 


followed a series of classical researches 
Osler right at the top of the clinical tree. In 1904 he was 
elected to the Regius Chair of Medicine at Oxford and 
this he accepted gladly, He became physician to the 


Radcliffe Infirmary and was acknowledged one of the 


greatest medical consultants of his age. He was deeply 


interested in books and for a time was curator of the 
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Bodleian Library and a delegate to the Clarendon Press. 
In the Royal College of Physicians he held many high 
honours including being a Harveian Orator and 
Lumeliam Lecturer in 1910. He was elected a Fellow 
of the Royal Society in 1898. 

Osler inspired affection and devotion to all who 
came in contact with him. This was of a particularly 
wide spectrum from the most junior of his students to 
the most senior of his colleagues. Perhaps the most 
famous of his philosophical writings is his ‘Way of 
Life’, published in 1913. 

Space does not permit us to deal with the many other 
fascinating medical Royal Fellows. Medicine has been 
continuously represented by distinguished figures in the 
Royal Society and we must just take those quoted as 
typical of the long line of distinguished men who were 
interested in both the Royal College of Physicians and 
the Royal Society. 


BOOK REVIEWS 


Cosmetic Science, edited by A. W. Middleton, Pn.p., 
F.R.1.C, London: Butterworths Scientific Publications. 
1959. 60s. pp. 327 + xv. 

The title of this book is scarcely justified by its contents, 

but how, indeed, could one expect it to be, having regard 

to the limited scope of its component parts (a collection 





of papers individually contributed) and its brevity (320 
pages). It is, in fact, a carefully edited version of the 
Proceedings of the First British Congress on Cosmetic 
Science, held in London in 1959 under the aegis of the 
Society of Cosmetic Chemists of Great Britain. The 
papers, some of which are of considerable interest, have 


been neatly arranged—as they were during the congress 
itself—under the general headings: 

Analysis of Raw Materials. 

Assessment of Finished Products. 

Manufacturing or Processing. 

Biological Assessment. 

This is not, of course, a book for those who wish to 
gain information about the constitution or formulation 
of modern cosmetics and allied preparations. In any 
case, the practical making and marketing of cosmetics 
still owes far more to advertising, the influence of 
fashion, art and empiricism than it does to science 

But perhaps enough, or more than enough, has been 
said about what this book is not. Perhaps the easiest 
way to describe what it is consists in detailing the con- 
tents. Allow ing for the ‘discussion’ that comes after each 
paper, these contents are: 

Analytical methods in assessing the value of per- 

fumery raw materials (H. van den Dool). 

Ultra-violet spectrophotometric procedures in essen- 

tiai oil examination (J. B. Stenlake and W. D. 
Williams.) 
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Specifications for raw materials and finished products 
(N. J. Van Abbé). 

Trends in mechanization in laboratories (R. Barring- 
ton Brock). 

The function of consumer testing in product develop- 
ment and marketing (L. H. Ovens). 

Laboratory tests as a basis for accurate product 
market testing (D. H. Powers). 

Product evaluation from the rheological aspect (L. S. 
Adler). 

The patch test in the diagnosis and prevention of 
cosmetic dermatitis (E. J. Moynahan). 

Effect of rheological properties on mixing and heat- 
transfer operations (E. S. Sellers and W. L. Wilkin- 
son). 

Heat transfer in cosmetic manufacturing processes 
(V. O. E. Bryant). 

Corrosion of iron and aluminium (K. F. Lorking and 
J. E. O. Mayne). 

Fundamentals of filtration (D. M. Wyllie). 

The present state of the cosmetic industry (W. S 
Bullough). 

Recent advances in the biology of the skin (F. J. 
Ebling). 

Cosmetics, allergy and skin ( J. G. Feinberg). 

Cosmetics as a factor in civilization (R. H. Marriott). 

Postscript. 

Index of Contributors to Discussions. 

Subject Index. 

Some of the contributions to the discussion periods 
appear to have been cut down by the editor; and cert- 
ainly the tone of the more lively exchanges has been 
modified. This may be all to the good. 

The reviewer's own view is that 60s. is a rather high 
price to pay for a volume of this kind, interesting and 
instructive as it undoubtedly is. Perhaps it would prove 
advisable to issue the proceedings of future congresses 
in a less ambitious and correspondingly cheaper format 
As an example may be quoted the Proceedings of the 
Scientific Section of the Toilet Goods Association, 
U.S.A.—F.V.W. 


Meldola Medals for 1959 


Two awards of the Meldola Medal are to be made for 1959. 

The recipients will be: 

John Ivan George Cadogan, for his work in the field of 
organic chemistry, with special reference to reactions of 
free radicals in solution and to reactions of organo- 
phosphorus compounds. 

Thomas Cudworth Waddington, for his work in the fields of 
physical and inorganic chemistry, with special reference 
to thermochemistry and reactivity of azides; photo- 
conductivity of anthracene; lattice energies and infra-red 
spectra of inorganic salts; and liquid hydrogen chloride as 
an ionizing solvent. 
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MICROBIOLOGY 


by 


Lt. Col. H. J. Bensted, 
O.B.E., M.C., M.R.C.P. 


Introduction 


Three-hundred years ago microscopy was a very ill- 
equipped science and microbiology did not exist. It is 
true that naturalists were beginning to look at small 
living creatures through magnifying glasses, but these 
imperfect instruments could only provide enlarged 
pictures of objects already visible to the naked eye. In 
1665 Robert Hooke (1635—1703; FRS 1663) published 
his famous Micrographia, but this book did little more 
than display large pictures of small objects. Hooke may 
have been a mechanical genius but neither his micro- 
scopes nor any others then known could give any 
appreciation of true microscopic life as we understand 
the term today. Apparently, however, such instruments 
did exist for in 1673 Oldenburg, the Secretary of the 
Royal Society, received a remarkable letter in Dutch in 
which the writer described with great clarity and, as 
later was proved, equally great accuracy minute living 
creatures quite invisible to the naked eye which he had 
seen through a microscope of his own construction. 
The writer of the letter was Antonius van Leeuwenhoek * 
from Delft in Holland and he continued to write 
similar letters to the Royal Society for the next 50 years 
all of which contained some exciting, almost unbeliev- 
able, information about microscopic life, including 
descriptions of the three morphological forms of 
bacteria as we know them today—micrococci, bacilli 
and spiral organisms. Leeuwenhoek may be justly 
regarded as the father of microbiology, and although 
he was a foreigner and never attended a single meeting 
of the Fellows was unanimously elected FRS in 1680. 


After Leeuwenhoek’s death some of the microscopes 
he bequeathed to the Royal Society were examined by 
the naturalist Henry Baker (1698—1774; FRS 1740). 
They were unorthodox in form but were in fact simple 
magnifying glasses with a single biconvex lens, not 
compound microscopes. How Leeuwenhoek made his 


*It is appreciated that Leeuwenhoek, as a foreigner, does not qualify for 
full consideration in this article but because of the importance of his 
contributions and because his scientific life virtually belonged to the 
Royal Society it is felt that this brief reference to him and his work is 
not out of place. 
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lenses was never disclosed, but it was clear that they 
were ground surfaces and not melted glass globules as 
some believed. The greatest magnifier examined had 
its focus at 1/20 in. and, according to present day 
reckoning, magnified 200 diameters. Even so it is not 
understood how he could, with this magnification, see 
so clearly (which he undoubtedly did, for he was a very 
truthful man) some of the objects he described and it 
has been suggested, by later writers, that he may have 
employed some form of dark field illumination. 


Doctrine of Abiogenesis 

During the years that followed there was much con- 
troversy about the origin of the microscopic forms of 
life described by Leeuwenhoek as existing in what 
appeared to be pure water. They were thought to have 
arisen spontaneously and many arguments were put 
forward and experiments devised, to support this 
theory of spontaneous generation or abiogenesis. The 
long controversy between Father Needham (J. 1 
Needham 1713—1781; FRS 1746) and Spallanzani, the 
famous Italian experimental scientist, was a classical 
example. Spallanzani’s conclusive experiments should 
have finally disposed of spontaneous generation as a 
doctrine. It did not suffer extinction, however, until the 
carefully devised experiments of Pasteur and his 
assistants had clearly shown that the doctrine was false 
Nevertheless H. C. Bastian (1837—1915; FRS 1868) a 
great champion of abiogenesis was extremely critical of 
some of Pasteur’s experiments and was constantly in 
conflict with him. Indeed there is little doubt that some 
of these criticisms were valid and appreciated by 
Pasteur and his colleagues, who then devised more 
convincing experiments to prove the unsoundness of the 
theory of abiogenesis. 
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The Influence of Pasteur 

The epoch-making discoveries of Pasteur were followed 
with great interest by many British scientists who were 
themselves stimulated to make experiments in the same 
field. The introduction in 1877 of fractional sterilization 
by J. Tyndall (1820-—1895; FRS 1852) was an out- 


standing example and “Tyndallization’, as it was called, 
proved to be a most valuable contribution in the fight 
against the doctrine of spontaneous generation and 
remains today, in principle, as one of the most im- 
portant procedures in bacteriological sterilization 


The Germ Theory and Antiseptics 

The doctrine of spontaneous generation was gradually 
replaced by the ‘Germ theory’ of disease. At that time 
hospitalization was generally dreaded by both patients 
and their relatives alike, especially with regard to 
admissions for surgical operations, because post- 
operative sepsis, hospital gangrene and cross-infection 
were together responsible for a very high mortality rate 
Lister (1827—-1912: FRS 1860; PRS 1895-1900), then 
Professor of Surgery in Glasgow, fully appreciated that 
sepsis was retarding any real surgical progress. He was 
much impressed by Pasteur’s discoveries and decided to 
approach the problem as a scientist and he became an 
earnest student of bacteriology. He made many valuable 
observations with regard to bacterial contamination 
and incidentally was the first person to obtain, by 
dilution technique, a pure culture of a bacterium. He 
finally devised the operating technique which revo- 
lutionized surgery. Using sterilized instruments, liga- 
tures and dressings and operating in what was virtually 
a phenolic cloud he almost completely overcame the 
hazard of sepsis. As a result, there was a spectacular 
reduction in the death rate from sepsis and a great 
lessening of hospital cross-infection for his antiseptic 
methods were employed in the wards as well as in the 
operating theatre. Lister's work, more than that of any 
medical scientist at that time, had the most 
influence on the medical profession in 


other 
important 
general 


The Establishment of Bacteriology as a Science 

A new era was beginning. Bacteriology was emerging 
as an organized science and its intense study in France 
and Germany yielded results which completely over- 
shadowed the work of the comparatively small band of 
workers in Britain interested in the subject. So great 
was the continental influence that few reports of progress 
in bacteriology that were published appeared in any 
language other than French or German. At the begin- 
ning, the German school tended to concentrate on the 
study of individual bacteria, parasitic and saprophytic, 
for as a result of Koch's solution of the problem of pure 
bacterial cultures, new ones were constantly being 
identified 


Immunology 
The French school took another direction and con- 


centrated more on the study of the prevention of in- 
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fectious disease than pure academic bacteriology. Thus 
a new branch of microbiology came into being 
immunology—the study of resistance to infectic 
whether natural or acquired. Pasteur’s experiments © 
rabies and anthrax formed the basis of this new study 

Long before the nature of infection, the spread of 
epidemic diseases and the principles of immunity were 
understood, Edward Jenner (1749-1823; FRS 1798) 
observed that naturally acquired cowpox protected 
against infection by smallpox. His classical experiment, 
whereby he inoculated a boy with cowpox and later 
submitted him to challenge with infective material 
from a small-pox patient without ill effect, was an 
immunological experiment of the highest importance 
It formed the basis from which all our knowledge of 
immunology developed, but it was many years before 
the full implications of the successful experiment could 
be properly appreciated 

With increasing interest in bacterial 
numerous examples of the apparent inhibition of 
bacterial growth in the presence of body fluids, particu- 
larly the blood, were recorded and in 1872 David 
Cunningham (1843 1914; FRS 1889), produced experi 
mental evidence to show that normal blood had some 
power of inhibiting the growth of certain organisms 
and retarding putrefaction. Watson Cheyne (1852 
1923; FRS 1894), the famous surgeon who was closely 
associated with Lister in later years had previously been 
an eminent bacteriologist He made a number of 
valuable observations relating to natural immunity. The 
elegant experiments of G. H. F. Nuttall (1862—1937; 
FRS 1904) showed that this inhibition of bacterial 
growth depended on a_thermo-labile bactericidal 
substance present in blood which could be studied and 
its potency measured with some degree of accuracy 
Within the terms of Nuttall’s experiments his results 
were fully confirmed by other workers 


infection 


Phagocytosis and the Opsonic Theory 

Another immunity system which involved the phago 
cytosis of bacteria by the polymorphonuclear leucocytes 
was studied by W. B. Leishman (1865—1926; FRS 
1910), A. E. Wright (1861—1947; FRS 1891) and S. R 
Douglas (1871—-1936; FRS 1922). In 1903 Wright and 
Douglas propounded their Opsonic theory to explain 
the effect of a substance in the blood serum—opsonin, 
they called it-—-on phagocytosis of infecting bacteria 
Opsonins, they said, acted on bacteria in such a way as 
to render them an easy prey to the leucocytes. A 
method was devised for estimating the opsonic power 
of the serum and the opsonic index expressed the 
comparative immune state of a person against a 
particular infecting bacterium. The method was much 
in vogue for the control of vaccine therapy in the 
years preceding the first world war. The accuracy of 
the test and the significance given to the findings were 
doubted and criticized by many other workers and 
at the present time little interest is expressed in the 
opsonic theory. 
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Antibacterial Substances 

In 1922 Alexander Fleming (1881-1955; FRS 1943) 
found a bacteriolytic substance in tears, nasal mucus 
and other secretions which was called lysozyme. This 
interesting substance, an enzyme, appears to initiate 
lysis by splitting certain polysaccharide fractions of 
susceptible bacteria, It is relatively thermolabile and 
only certain bacteria are sensitive to its action. In spite 
of its interest the significance of lysozyme remains 
uncertain, Fleming's major discovery in 1929 of the 
antibacterial substance, penicillin, in a culture of 
Penicillium notatum created only mild interest at the 
time. The story of the development of this amazingly 
valuable substance has been so much publicized that 
further comment here is unnecessary 


Prophylactic Vaccines 

In the field of preventive medicine by artificially 
induced immunity, the initiation of anti-typhoid 
inoculation in 1897 by A. E. Wright stands out as a 
very early example, and of all bacterial prophylactic 
vaccines the anti-typhoid are more widely used through- 
out the world than any other. Wright's original 
experiments in India were spectacular and in spite of 
the very unpleasant reactions that followed the in- 
jections of the early preparations of the vaccine, 
anti-typhoid inoculation came to be regarded as the 
most potent weapon against infectious of the enteric 
group of fevers. W. B. Leishman, assisted by other 
RAMC officers, was responsible for most of the later 
investigations of the vaccine and its eventual modifi- 
cations. Although the methods for maintenance of the 
cultures of the strains of organisms used for the TAB 
(typhoid and paratyphoid A and B) vaccine were 
changed, the method of preparation remained essentially 
the same until 1941 when Arthur Felix (1887—1956; 
FRS 1943) introduced the alcohol treatment for killing 
the organisms and preserving the vaccine. A year or 
two later Felix’s method was introduced into the Army 
preparation, but in spite of the high hopes for the new 
vaccine, experience has so far failed to produce evidence 
of its superiority in the field, over the heat-killed 
phenol-preserved vaccine as a protection against 
infection 


Bacteria and Specific Infections 

In the realm of pure bacteriology the German school, 
with Koch as its master, was supreme in the 1880's and 
the identification of the agents responsible for most of 
the bacterial infectious diseases was largely accom- 
plished by its members. The identification of the cause 
of undulant or Mediterranean fever was however an 
exception. In 1887 David Bruce (1855—1931; FRS 
1899), an Army medical officer stationed in Malta, 
isolated from the spleen of a patient dying of undulant 
fever a small gram-negative organism which he named 
Micrococcus melitensis. Bruce spent several years in the 
island, further studying the disease. His original 
observations were fully confirmed and in 1920, in 
recognition of his work, the generic name of the 
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organism was changed to Brucella. Bruce was an 
outstanding personality, a true scientist and at the same 
time a leader of others who achieved distinction in the 
field of microbiology 

In 1892, Nuttall who was already recognized as a 
serious research worker in the field of immunology, 
collaborating with the American bacteriologist, William 
Welch, identified the gas-gangrene organism now known 
as Clostridium welchii. Charles Martin (1866-1955; 
FRS 1901), who made many contributions of value 
over a wide field in biological science must here be 
mentioned for his classical observations on the mech 
anism of the transmission of Pasteurella pestis by fleas 
in outbreaks of plague. Another eminent microbiologist, 
Charles Todd (1869-1957; FRS 1930), was one of the 
first to study the toxin of Shiga’s dysentry bacillus 
(1904) 


Antigenic Constitution and Bacterial \ ariation 
The demonstration in 1896 of the agglutination of 
typhoid bacilli by the blood serum of a patient with 
enteric fever was the beginning of a long series of 
investigations in which immune reactions between 
various bacteria and their artificially prepared homo- 
logous antisera were used to study antigenic consti- 
tution. These antisera were also used for the identifi- 
cation of pathogenic bacteria on the assumption that 
the simple agglutination reaction indicated specificity 
When it was later found that this specificity was not 
always complete, it was concluded that where such 
cross-reactions occurred the organisms must contain 
some common antigen component. Although it had 
been found possible in 1908 to separate the organism 
of paratyphoid B fever from that of mouse typhoid by 
the absorption of agglutinins procedure, there was no 
proper understanding of the complex antigenic structure 
of many organisms, among which those motile forms 
belonging to the Sa/monella or food poisoning group 
may be taken as an example. In 1922 F. W. Andrews 
(1859-1932: FRS 1915), who had already 
notable work in his study of the dysentery bacilli, 
discovered phase-variation and showed that some of 
these Salmonella organisms, possessed a double H 
antigen-complex, one part of which was specific and the 
other part non-specific and present in many other types 
The explanation of phase-variation in diphasic Salmon 
ella organisms by Andrewes proved to be of the greatest 
importance and opened the door to Bruce White 
(1891—1949: FRS 1941) who was shortly to embark 
on his intensive and detailed study of the antigenic 
structure of the salmonella group and eventually clarify, 
with others, our understanding of the complicated 
antigenic complexes involved. The antigenic analyses of 
Salmonella organisms by Bruce White formed the basis 
for the present Kauffmann-White schema for the 
identification of more than $00 different members of 
the group 

As early as 1904 it had been observed that whereas 
motile gram-negative bacilli agglutinated in large 
snowy clumps, non-motile forms agglutinated in fine 


done 
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granular masses. This observation had been largely 
overlooked and its significance not appreciated. In 
1917 Felix and his colleague Weil found that a Proteus 
culture which he had isolated from a patient suffering 
from typhus could occur in two forms: a motile form 
which in culture swarmed rapidly over the surface of 
the medium and agglutinated as large snowy flakes and 
another which was non-motile and grew as discrete 
colonies and agglutinated in fine granules. The swarm- 
ing motile form was called the Hauch (H) form and the 
non-swarming culture the Ohne Hauch (O) form. The 
O-culture gave a specific agglutination with serum from 
a typhus patient whereas the reaction with the H-culture 
was non-specific. These observations led to the develop- 
ment of the Weil-Felix reaction as a diagnostic test for 
typhus. The demonstration of H-O variation was also 
a most important step in the appreciation of antigenic 
constitution of bacteria. Felix’s name is also associated 
with the discovery in 1934 of tne Vi-antigen, the third 
antigenic complex of the typhoid bacillus, which was 
among the first of the so-called capsular antigens to be 
identified 

Another type of bacterial variation, S-R variation, 
was observed by J. Arkwrignt (1864— 1944; FRS 1926) 
This form of variation involves a loss of the somatic or 
O antigens, which are believed to be mainly concen- 
trated on the surface of bacterial cells, and leads to 
important changes in the properties of the organism 
concerned. It is characterized by a change in the 
appearance of the normal smooth surface of the bac- 
terial colony to a rough state 


Epidemiology 

Previous to the opening of the bacteriological era any 
advance in our knowledge of infectious diseases or their 
method of spread depended on the unaided observa- 
tional powers of physicians For instance, at a time 
when typhus and typhoid fevers were not recognized 
as separate unrelated diseases it is noteworthy that 
Thomas Willis (1621-1675; FRS 1663) was able to 
record differences in the epidemiological pattern of the 
two diseases. Many years later, but still without the 
advantages of any new investigational tools of value, 
William Budd (1811—1880; FRS 1871), an early 
supporter of the germ theory of disease, displayed an 
even greater knowledge of the exact details of the 
natural history of typhoid fever. 

Experimental epidemiology has become a separate 
branch of microbiology but this has been possibie only 
in recent years. In 1925-30 W. W. ¢ Topley (1886 
1944; FRS 1930) and Major Greenwood (1880-1949; 
FRS 1928) conducted their classical experiments in the 
study of the epidemiological pattern of Salmonella 
typhimurium outbreaks of infection in mice induced 
under controlled conditions. These remain as models of 
experimentally induced infections in colonies of labora 
tory animals 


Non-bacterial Diseases 
Towards the end of the 19th century, when so many of 


$24 


LABORATORY PRACTICE 


the causative agents of the infectious diseases were 
being identified, evidence was accumulating to show, 
or to suggest, that all such diseases were not caused by 
bacteria. Indeed there was good reason to believe that 
certain diseases that seemed to be insect-borne were 
caused by protozoan parasites which could be demon- 
strated in the patient at some stage of the illness. There 
were other insect-borne diseases in which no parasite 
could be demonstrated at any stage 


Protozoan Parasites 
The malarial parasite was discovered in 1880 but it 
took Ronald Ross (1857-1932; FRS 1901) with 
Patrick Manson (1844-1922; FRS 1900) almost 20 
years to work out the complete life cycle of the parasite 
David Bruce (1895) was able to show that nagana, a 
fatal disease in Africa of horses and cattle, was caused 
by a trypanosome which was carried by the tsetse fly 
Glossina morsitans, and in 1903 he also showed that 
Trypanosoma gambiense, which had been identified a 
few years previously as the cause of human sleeping 
sickness, was transmitted by the bite of another tsetse 
fly G.palpalis 

W. B. Leishman, although primarily a bacteriologist, 
discovered the Kala-azar parasite in 1903. He found 
the parasites in spleen smears, made post mortem from 
a soldier who died of dumdum fever in Netley Hospital 
two and a half years previously, but at the time of the 
original examination he had been unable to appreciate 
their significance. He eventually came to the mistaken 
conclusion that the curious rounded bodies he saw in 
the spleen were degenerated forms of trypanosomes 
Later, when it became possible to cultivate the parasite 
in the laboratory, it was seen to be a flagellated proto- 
zoan blood-parasite different from the trypanosomes 
Leishman’s discovery was recognized by giving the 
parasite the generic name Leishmania. The diseases of 
which Leishmania organisms are the cause are called 
the LEISHMANIASES 

C., M. Wenyon (1878—1948; FRS 1927) 
eminent protozoologist, and is probably best known for 
his work on the intestinal protozoa. Clifford Dobell 
(1886-1949; FRS 1918) was a great authority on the 
Entamoebae, but he had many other interests in the 
microbiological field 


was an 


Animal Viruses 
Some of the diseases, accepted as being caused by 
ultramicroscopic viruses, were characterized by an 
intra-cellular reaction and the development, visible by 
the ordinary light microscope, of inclusion bodies in the 
cells. John Ledingham (1875—-1944; FRS 1921) investi- 
gated the inclusion bodies found in smallpox or variola 
and in 1924 showed, with others, that these granules 
weie infective. His observations left little doubt that 
they were in fact intracellular colonies of the virus of 
variola 

The great pandemic of influenza of 1918—19 was 
clearly not a simple bacterial disease and many bac- 
teriologists considered that the outbreak was probably 
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a manifestation of a virus infection complicated by 
superimposed bacterial infection, of which the most 
important species appeared to be the influenza bacillus 
(Haemophilus influenzae). Little progress was made 
towards the solution of the problem, largely owing to 
the fact that a suitable susceptible laboratory animal 
had not been found for the experimental transmission 
of the infection, until the brilliant experiments of 
P. P. Laidlaw (1882—1940; FRS 1927) and his col- 
leagues in 1933 demonstrated the truth of what was 
previously only conjecture. Laidlaw had just completed 
his studies on the cause of dog distemper which he had 
been able to show was due to a specific virus. The 
success of this investigation had been largely due to the 
fact that he had found that the ferret was very suscep- 
tible to the virus of dog-dister.per and when he decided 
to start his influenza investigations he had, among 
other laboratory animals, a stock of clean laboratory- 
bred ferrets 

Laidlaw found that the ferret was highly susceptible 
also to the infective agent of influenza and when he 
instilled the filtered nasal washings from a patient 
suffering from epidemic influenza intranasally into a 
clean ferret he was able to induce an influenza-like 
infection which eventually led to the production of 
protective antibodies in that animal. Normal ferrets 
were so susceptible that the infection was readily 
transmitted to the animals from the sneeze of persons 
incubating the disease. Elford (1900-1952; FRS 1950) 
had prepared a series of filter membranes of known 
porosity-size and he demonstrated that the particulate 
size of Laidlaw’s human influenza virus was of the same 
order as the swine influenza virus. These studies of 
Laidlaw and his colleagues are considered to be among 
the most important of the early investigations in the 
nature of virus diseases 


Bacterial Viruses or Bacteriophages 

In 1915 F. W. Twort (1877—-1950; FRS 1929) described 
the curious punched-out appearance of some colonies 
of stephylococci which he had cultured from samples 
of calf-lymph and showed that the phenomenon was 
due to a lytic substance present in bacteria-free filtrates 
of such cultures. The lytic effect could be transmitted 
in high dilutions of these filtrates from culture to culture 
of the susceptible bacterium. The phenomenon was 
subsequently shown to be related to the presence ofa 
living filterable agent, infective for the particular 
bacterium concerned in which it was able to multiply, 
which was called bacteriophage or phage. Twort 
himself was little concerned with later developments of 
bacteriophages, but he gave a very complete description 
of the original phenomenon and there can be little 
doubt, in spite of the claims of d’Herelle, that Twort 
was first in the field and its designation, “Twort- 
d’Herelle phenomenon’, seems just. One important 
development of bacteriophage investigations was the 
demonstration of the specificity of the sensitivity of 
certain bacterial cultures to the action of particular 
phage preparations. By this means it was found 
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possible to divide a bacterial antigenic species into a 
number of sub-types by phage typing schemes that have 
become valuable precision tools for the epidemiological 
investigation of outbreaks of certain infectious diseases. 
One of the most valuable of such schemes owes its 
development to Felix and concerns the typhoid and 
paratyphoid schemes of phage typing, but the more 
important development from an academic point of 
view, relating to the study of bacterial genetics is outside 
the scope of this article 

Our terms of reference do not permit us to discuss or 
consider any of the more recent developments of micro- 
biology, but it seems fitting in this concluding paragraph 
on the achievements in this field of past Fellows of the 
Royal Society to point out that although the birth of 
microbiology and its early development owes so much 
to non-medical scientists, it was the application of 
microbiology to the problems in human medicine by 
medical scientists that led to its spectacular progress in 
the later part of the 19th century. Indeed the field was 
almost closed to those trained in other disciplines. In 
recent years, however, microbiology has attracted the bio- 
chemist, the general biologist and the physicist together 
with others. The strict barriers no longer exist between 
the biological and non-biological sciences as judged by 
standards of other days and it would seem that we can 
look forward to much more integration than was 
previously thought desirable or even feasible 





SCIENCE 
FOOD 


A special issue of Laboratory Practice will be 
published in September celebrating the Adultera- 
tion of Food Act, 1860. Among the articles 
appearing in this issue will be the following: 


|, History of Food Laws by J. A. O'Keefe 
O.BLE 


2. Function of Government Departments by 
Dr. H. R. Barnell 


3. Research in the Food Industry by Dr. F. H 
Banfield. 


4. Contribution of the Public Analyst by T. 
McLachlan, F.R.1.« 


5. Food Additives by Prof. A. C. Frazer. 


6. Fungicidal and Insecticidal Residues by 
Dr. J. M. Barnes 


7. Antibiotics in Foods by H. B, Hawley, #.% 
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AGRICULTURE 


by 


. 


Prof. H. D. Kay, C.B.E., D.Sc., 
Ph.D., F.R.S. 


GRICULTURE is no exception to the general rule, 
py in the three hundred years since the founda- 
tion of the Royal Society, the activities of a long 
succession of Fellows have stimulated the development 
of every industry or profession to which science or 
scientific method can be applied 

At one time agriculture was considered rather as a 
traditional art than as having much connection with 
science. This may well have been true of ancient, or 
even of pre-Caroline farming in Britain, as it is un- 
doubtedly true of what passes for farming in some 
primitive countries today, but it is certain that, in the 
more technically advanced countries, successful modern 
agriculture is as dependent as any other industry on 
applied science. The farming ‘art’ nowadays consists, 
for the most part, in knowing how to use existing 
scientific knowledge and technical machinery to the best 
advantage in circumstances which are changing with 
every alteration in the meteorological or the economic 
climate 

Many of the Fellows of the Society, in its early days, 
were landowners who had good reason to take a direct 
interest in the use of new knowledge and the scientific 
method for the improvement of the productivity of 
their estates. It is hardly surprising that only a short 
time after the foundation of the Society an agricultural 
Committee was formed. This, by an obvious derivation, 

was named the Georgical Committee. It was appointed 
in March, 1664, with Mr. C. Howard as Chairman, and 
consisted of as many as 32 Fellows. 

Its first action was to endeavour to collate, by careful 

enquiry from various parts of the British Isles, existing 
knowledge of good husbandry practice. A formidable 
questionnaire was prepared, under two main headings 
‘for Arable’ and ‘for Meadows’, and with no less than 
25 sub-headings. Individual members of the Committee 
were basis of the 
questionnaire, 
the *Diary’) and Mr 


assigned to investigate, on the 
different districts; e.g 
Hill took on Kent, C. Howard 
Surrey and Berkshire. Three typical examples of the 
sub-headings may be given |. “What peculiar 
preparations are made use of to these Soyles for each 
kind of Grain; with what kind of manure are they 
prepared; when, how, and in what quantity, the manure 
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is laid on’ (incidentally these are questions which Lawes 
and Gilbert attacked experimentally at Rothamsted 
two hundred years later); 2. “What are the Waies of 
preserving any store of separated Grain from the 
Annoyances they are obnoxious to’; 3. (from the ‘for 
Meadows’ sub-headings) ‘What kind of Grass is fitted 
to be preserved for Winter-feeding and what Grass is 
best for Sheep, for Cows, Oxen, Horses, Goats’. 

The Georgical Committee, meeting as it did twice 
per month, was evidently not lacking in enthusiasm, 
but, as may happen with elaborate questionnaires, the 
results were disappointing. It is likely that the Great 
Plague of 1665 followed by the Great Fire of London 
in 1666, seriously interfered with what had been hored 
to be a complete coverage. Nevertheless, reports from 
Devon and Cornwall, Gloucester, Kent and Yorkshire, 
prepared by various Fellows, are to be found in the 
Society’s archives, and a study of these reports gives 
valuable information on what methods the better 
farmers were using at that time. It is evident that 
tradition, and rule of thumb, prevailed almost every- 
where. The Georgical Committee realized that any 
substantial improvement in practical husbandry, and 
in the quality of the products from the land, would 
require new scientific knowledge of many different soils, 
and of what the real factors were that determined soil 
fertility. In this connection, knowledge of plant and 
animal chemistry and physiology would also have to be 
sought. 

The early transactions contained a sprinkling of 
papers in these fields by members of the Georgical 
Committee and other Fellows. Contributions came from 
John Evelyn (mentioned above, and one of the founder 


Juty 1960 





Fellows of the Society) on fruit trees, two by J. Winthrop 
on the cultivation of maize (1662 and 1678), one by 
Francis Willughby and John Ray on the motion of sap 
in trees (1669), by John Ray and Samuel Dale on seeds 
(1674), by Martin Lister on Juices of Vegetables (1696), 
by Patrick Blair on ‘Finding the vertue of Plants by 
their Structure’. Manuring, natural and artificial, was 
one of the earlier subjects studied; the use of quicklime, 
of triturated sea shells, of sand, of seaweed, received 
attention in papers by Sir George Mackenzie (1675), by 
William King, Archbishop of Dublin and other 
Fellows. Even trace elements in plants were mentioned ; 
J. Eames in 1711 stated ‘that plants do really contain 
Iron and that this metal does necessarily enter into 
their Natural Composition’. Stephen Hales, perhaps 
best known for his demonstration in 1733 that mammals 
have a high arterial blood pressure, also worked on the 
circulation of sap in the plant. Sap, he found, ascends 
with a force ‘capable of balancing a column of mercury 
38 inches high’ and he wished to know how this pressure 
was attained—a question to which, even in 1960, a 
complete answer cannot be given. Hales studied also 
transpiration in plants, and their water requirements. 
Early in the Society's history an endeavour was made 
to answer farming enquiries received from practitioners 
in different parts of the country. One of the early 
Fellows, John Houghton, published, between 1681 
1683 and again between 1692—1703, a series of weekly 
‘Letters for the Improvement of Husbandry and Trade’ 
The Society at this stage was feeling its way, but the 
view that it should engage in running a kind of agri- 
cultural information bureau for the practical farmer 


seems to have lapsed. I have not been able to ascertain 
when the Georgical Committee was officially wound 
up, but, as regards agriculture, the trend of the Society’s 
activities during the 1700's was away from the im- 
mediate survey and the ad hoc problems that had 
interested the early Committee and towards the 
underlying botanical and zoological studies in taxon- 


omy, anatomy and physiology. An _ occasional 
investigation in soil chemistry was published, e.g. one 
by S. Tennant on the effect of burnt magnesian, as 
compared with burnt calcareous, limestone on the 
growth of plants. 

It is apparent that in relation to farming the function 
for which the Society was better fitted, that of stimula- 
ting, and, through its Fellows, taking part in an 
experimental attack on problems in the basic sciences 
relevant to agriculture on the one hand, and encouraging 
the same type of approach, armed with the basic 
knowledge, to field problems on the other, was coming 
more and more to the fore during the eighteenth 
century. Unfortunately, during that century, though 
scientific methods and thinking were being adopted by 
a few outstanding agriculturists, their further spread 
was slowed by the archaic conditions of land tenure, 
and by the accompanying poverty, ignorance and 
intense conservation of all but a very few peasants and 
cultivators. These are hindrances from which English 
agriculture, during the last two hundred years, has been 
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increasingly relieved, but which still very seriously 
limit food production in so many underdeveloped 
countries in the world today. 

The work of Fellows that | have mentioned above 
was mainly on plants. Fellows in the early days of the 
Society also made contributions on zoological or 
animal husbandry topics of farming significance. 
Robert Boyle, for example, worked on “The prevention 
of Rott in Sheep’. The ichneumon fly, the locust, 
aphides and termites were studied. Tnat the tissues and 
even the bones are subject to continuous and fairly 
rapid chemical changes in the living animal was shown 
in the 1730’s by Belchier and others. Fellows’ experi- 
ments in the middle of that century led to an apprecia- 
tion of the part played by ‘ferments’ in digestion. 
Scientific aspects of reproduction in farm stock were 
studied during these years, by a number of Fellows, but 
the details of the process of fertilization of the female 
remained a mystery until well into the 19th century. 
Sir Hans Sloane, president of the Society from 1727 
1741, was active in introducing experimental methods 
into the study of animal functions with benefit to 
medicine and to agriculture alike. 


The 18th and the early 19th century in agricultural 
Britain were the times of the great ‘improvers’ of 
farming methods farm plants and farm stock— Viscount 
Townshend—‘Turnip Townshend’ of »Raynham in 
Norfolk (1674—1738), Jethro Tull of Howberry 
(1675 ?-1741) who introduced horse-hoeing and invented 
the seed-drill; Robert Bakewell (1725—1795) who bred 
greatly improved sheep and longhorn cattle; The 
Marquess of Rockingham (1730—1782) who experi- 
mented with farm drainage and manuring methods; 
Charles Collings (1751-1836) and his brother Robert, 
who developed the shorthorn breed of cattle; Thomas 
Coke of Holkham (1752—1842) who experimented 
with crop rotations, manures, improved seeds and new 
farm plants. Of these, Townshend and Rockingham 
were Fellows of the Society. 

Townshend, the first of those just mentioned, was a 
far-seeing experimental agriculturist with sufficient 
capital to carry into practice on his large estates any 
experimental findings of promise. He brought into 
successful cultivation much land in Norfolk that was 
previously entirely unproductive and instituted a system 
of crop rotation, adjusted to the soil and climate of the 
district. In his introduction into Norfolk of the turnip, 
Townshend provided a major contribution to the 
solution of the problem of providing feed for farm 
stock during the winter months that had confronted 
animal husbandmen in Britain for centuries. He first 
tested, and then made extensive use of, Jethro Tull’s 
methods for seed-drilling and for cultivation 

Further, his landowning neighbours, and others who 
had had his successful farming methods explained to 
them, began to follow his lead. An important conse- 
quence was that the movement towards ‘inclosure’ was 
fostered. The lack of fencing in the earlier centuries had 
very severely handicapped agricultural production in 
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Britain as it still does today in large areas in East 
Africa and elsewhere. 


As a consequence of the experiments and the pertin- 
acity of the ‘improvers’ and their disciples, English 
farming was able steadily to increase the yield and 
quality of its products, and so to feed a human popula- 
tion that had doubled between 1700 and 1800. That the 
mounting population could be fed and that at a much 
higher standard of nutrition than existed at the begin- 
ning of the century was due to three main causes. The 
first was the spread of the new experimental approach 
to both basic and ad hoc problems which the Royal 
Society in Britain and analogous bodies in Western 
Europe were promoting; the second was that land- 
owners and tenants, now that the possibilities of 
‘improvement’ had been demonstrated and there was 
an increasing market for products of better quality, 
were putting both new knowledge and new capital into 
their farms; the third was that Government policy, 
implemented in Acts of Inclosure which became more 
numerous as the century advanced, was resulting in the 
bringing into systematic cultivation of derelict common 
land and other waste areas. Both output per acre and 
quality of product steadily improved. Thus while in 
1710 the average weight of beeves at Smithfield market 
was 370 Ib. and sheep 28 Ib., in 1795 the average figures 
had risen to 800 Ib. for beeves and 80 Ib. for sheep. 
‘Instead of poor salted meat from old animals, peasants 
began to eat fresh meat, and wheaten bread ceased to 
be a luxury’. Exactly what proportion of these advances 
could be ascribed to the work of Fellows would hardly 


be a profitable subject for a Ph.D. thesis, but undoubt- 
edly a large part was due to Fellows such as Townshend 
and Rockingham who had been experimenting with and 
improving methods of plant and animal husbandry, 
including the breeding of better stock and the provision 
of more and better winter feed for such stock. 


From about 1770, the use of artificial manures, such 
as crushed bones (of which increasing quantities were 
imported), wood ashes, and of composts such as those 
employed by Rockingham, became widespread; nitrate 
of soda and guano began to come in from abroad at the 
turn of the century. Sir Humphrey Davy, who became 
P.R.S. in 1820, had been appointed by the recently 


founded Board of Agriculture as its Professor of 


Agricultural Chemistry and began investigations on the 
rel itionship between the constituents of the soil and 
the living plant. He also gave lectures on the applications 
of chemistry to agriculture which aroused much 
interest amongst the more intelligent farmers and 
landowners 

During the latter part of the century, the observant 
Arthur Young (who later became a Fellow) began 
writing on methods of agricultural improvement, and 
particularly on crop rotations and on drainage and 
cultivation, publishing his significant findings and 
opinions in reports on various ‘Tours’ that he had made. 
His books had much influence on practical farming. 
He was also instrumental in introducing new grasses. 
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Young’s name will always be associated with that of 
Sir John Sinclair, also a Fellow, who in 1793, after 
energetic advocacy, persuaded the House of Commons 
to found a Board of Agriculture. Sinclair was appointed 
President, and the no less enthusiastic and energetic 
Young as Secretary. Between them they greatly en- 
couraged the wider application of the new methods 
resulting from the pioneer work of the great ‘improvers’. 
Unfortunately, Young became blind in 1810 and 
Sinclair retired from the Board in 1813, having made, 
by his impetuosity, some enemies. Partly as a result of 
these changes, and of fiscal difficulties connected with 
the Napoleonic wars, the Board lost its Parliamentary 
grant and was dissolved in 1822. 

Despite the farming depression of the late 1820's and 
early 1830's, agricultural science continued to develop, 
slowly at home and more rapidly abroad. Liebig, a 
Foreign Fellow of the Society, was, together with his 
pupils, experimenting in Giessen on plant nutrition, 
and in 1840, stimulated by the newly-found British 
Association for the Advancement of Science (whose 
early membership contained many active Fellows) 
clearly enunciated the tenets regarding the relation 
between soil constituents and plant nutrition which 
put agricultural chemistry on a firm basis. In 1834 
Lawes, shortly to be joined by Gilbert, both eventually 
elected to the Royal Society, were beginning the long 
series of ‘direct experiments in the field’ at Rothamsted. 
These experiments put the relationship between soil 
constituents, soil fertility and plant growth in an ever 
clearer light. Their feeding trials with farm animals 
provided new information on the nutritional value and 
relationships of the main feed constituents, showing 
for example that carbohydrate in the diet was one of 
the main sources of deposited fat in the animal. 

It is of more than chronological interest that the 
‘English Agricultural Society’ was established at almost 
the same time that the Rothamsted partnership was 
getting under way. In 1837 Earl Spencer, a Fellow of 
the Royal Society and the driving force behind the 
English Agricultural Society, had said that ‘the appli- 
cation of science to practice was not yet made by the 
English farmer’. In view of the developments in English 
(and Scottish) farming during the previous 60—70 
years, this entirely negative statement was exaggerated, 
but when in 1840, the new Society was incorporated as 
the Royal Agricultural Society of England, with Queen 
Victoria as its Patron, it wisely adopted the motto 
‘Practice with Science’. Throughout its history of 160 
years, this Society has endeavoured to live up to this 
motto. Amongst its earlier members were a number of 
F.R.S. and there can hardly have been a period without 
common membership, and mutual assistance in the 
pursuit of new knowledge, between the two societies. 

The R.A.S.E. in 1843 appointed Lyon Playfair (a 
Fellow of the Royal Society) as Honorary Consulting 
Chemist. He was succeeded by J. T. Way, who was the 
first Professor of Agricultural Chemistry at the Royal 
Agricultural College at Cirencester. A keen research 
worker, Way worked for several years on the absorption 
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of inorganic fertilizers by the soil constituents. Way 
was succeeded in 1857 by Augustus Voelcker, a friend 
of Gilbert’s who had been studying in Germany under 
Wohler and Liebig. Voelcker was elected to the Royal 
Society in 1870. He developed accurate methods for 
the analysis of foodstuffs, fertilizers and agricultural 
products, collaborated in a number of the Rothamsted 
researches (particularly in the planning of the well- 
known Woburn experiments on the long-range effects 
of fertilizing agents on the cultivation of wheat and 
barley), wrote several original papers on soil chemistry, 
and trained in his laboratory a number of agricultural 
analysts of distinction. 

Of outstanding importance in relation to the advances 
that have been made in the present century in agricul- 
tural science and practice was the work of a Fellow, 
Sir Daniel Hall. Hal, who was principal of the Wye 
Agricultural College until 1902, was convinced that 
during the latter decades Of the nineteenth century, 
British farming had suffered both from a slowing-down 
in the application of existing knowledge, and from 
inadequate facilities for basic research in agricultural 
science. The work at Rothamsted had lost its momen- 
tum as the original partners aged. Lawes had died at 
the age of 85 in 1900, and Gilbert in the following year, 
and it was not surprising that after Hall was appointed 
to the Directorship of Rothamsted in 1902 he set 
himself to reanimate the experimental work, modernize 
the research accommodation and widen the scope of 
the station. This had been largely chemical; Hall 
encouraged also the study of soil bacteriology and of 
the botanical and physiological aspects of plant growth. 

After he had been nine years at Rothamsted, a still 
more extensive opportunity for increasing the facilities 
for agricultural research was presented to him. This 
followed the setting up, in 1911, of the £2,500,000 
Development Fund, Hall being appointed one of the 
first Commissioners. One of the main purposes of this 
Fund was to extend research and education in agri- 
culture, and Hall embraced with enthusiasm the 
opportunity of applying his knowledge of the needs of 
agriculture both to the development of a national 
scheme for agricultural research and also to improve 
the sketchy organization then existing for ‘carrying 
science to the farmer’. It was decided by the Commis- 
sioners at Hall's prompting that a number of agricultural 
research institutes ‘each charged with the fundamental 
research dealing with one particular branch of the 
subject’ should be established. Several such institutes 
to deal with research on dairy farming and dairying, on 
grassland, on animal nutrition, on plant breeding, on 
horticulture, etc., nearly all of them in close association 
with a University or other senior teaching and research 
centre, were set up by the Commissioners during the 
next very few years and financed from the Fund. Also, to 
ensure that science could in fact be carried to the farmer, 
an agricultural organizer, to keep in direct touch both 
with improvements in agricultural practice and with 
the farmers, was appointed to each county, and, at 
eight Universities (or senior teaching and research) 
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centres, a group of specialist agricultural advisory 
officers (many of whom were part-time members of the 
University staff) were placed. Ad hoc farming problems 
that called for specialist knowledge of agricultural 
chemistry, soil science, entomology, mycology, bac- 
teriology, economics, or veterinary science, which were 
sent to the advisory officer either by the county organizer 
or from some other source, could now be tackled with 
some hope of success. In planning this organization, 
Sir Thomas Middleton, also a Fellow, played a large 
part. He later became the first Vice-Chairman of the 
Agricultural Research Council 

Another of the Development Commissioners, Prof 
T. B. Wood, at one time Professor of Agriculture in the 
University of Cambridge, and also a Fellow, made, 
with his colleagues, substantial, quantitative contribu- 
tions both to the chemistry of crop production and to 
the utilization of the produce of the soil for the feeding 
of animals. His work forms the basis of present-day 
methods for the computation of rations for live stock 

The agricultural research and farm advisory system 
in Great Britain which was the result of the joint effort 
by Hall and Middleton backed by a Commission which 
had both money and imagination, has been largely 
responsible for the steady improvement in British 
farming methods which has taken place, despite 
economic ups and downs, during the last half century 
Outstanding discoveries have been made in the agri- 
cultural research institutes founded by the Commission 
Many of these findings have been successfully applied 
in the industry which now provides about half of the 
food eaten in these islands. These research institutes 
have had their work co-ordinated since 1923 by the 
Agricultural Research Council, each of the distinguished 
secretaries of which has been a Fellow. This Council 
has had, from the beginning, a substantial number of 
Fellows in its membership. 

Important findings on the effect and function of 
trace elements in plants and animals, on endocrinology 
and reproduction, on bacteriology and virology in 
relation to animal and plant diseases, on genetics and 
the b-seding of plants and animals, on nutrition and 
the function of vitamins and minerals, on the control 
of pests and weeds, have been made by many Fellows 
alive today. As regards farming practice, at least four 
living Fellows, all retired directors of agricultural 
research stations have, through their own work and 
that of their colleagues in the institutes they directed, 
instilled new vigour into the improvement of plant and 
animal husbandry. 

A brief mention may be made of past Fellows’ work 
in the vitamin field. These dietary accessory factors 
are of no less importance to the progress of animal 
husbandry than to the betterment of human nutrition; 
in many of the proprietary diets sold nowadays to 
specialist farmers to meet the requirements of various 
species of farm animals at different stages of growth 
or of production, feedingstuffs manufacturers make 
competent use of up-to-date knowledge of the vitamins 
required. Relative to the long history of the Society, 
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the study of these highly active substances is of recent 
date. Much of our present knowledge has been obtained 
by the researches of Fellows who are still alive. 

In this field, the pioneer investigations of Sir F. G. 
Hopkins, who became President of the Society in 1930, 
were of major and fundamental significance. He showed 
clearly in 1906 that a minute deficiency in an animal’s 
diet could cause a disease, a conception that had to 
overcome the traditional view that disease was always 
the result of a positive factor such as an infection by 
micro-organisms. He examined the physical and 
chemical properties of some of the dietary accessory 
factors he had discovered, and whose absence was 
responsible for different types of dystrophy. These 
effects included not only inability to grow followed by 
more or less rapid decline (caused by the absence of 
one fat-soluble factor) but also what was at that time 
a common disease in young children and by no means 
unknown in other animals—rickets, caused by the 
absence of another fat-soluble factor. That cod liver oil 


would prevent and cure rickets was an observation of 


long standing, but it was mainly the work of Hopkins 
and his school that showed why this was so. Sir Edward 
Mellanby, Dr. Otto Rosenheim, both Fellows, and 
their colleagues at home and abroad, were eventually 
able to place on an intelligible basis the, at first, very 
puzzling relation between rickets, irradiation by ultra- 
violet light, distortion of the mineral content of the 


diet, and the vitamins concerned. Other Fellows 


contributed significantly to these findings. The growth 
factor, vitamin A, discovered by Hopkins in milk fat 
and present in other animal products (the absence of 


which from the diet also leads to eye disease) was 
examined in detail by Sir J. C. Drummond and by 
Sir lan Heilbron, both Fellows. Its connection with the 
plant pigment {-carotene was established and its 
chemical structure verified. Mellanby demonstrated the 
association between acute vitamin A deficiency in the 
diet and lesions of the nervous system. 

Drummond and his colleagues in the 1930's made 
substantial contributions towards the separation and 
elucidation of the chernical identity of a fat-soluble 
factor, first discovered by American workers, in vege- 
tables and in a more concentrated form in vegetable oils, 
and called by them vitamin E, without which rats, mice 
and other animals became infertile. It was later shown 
by other workers that three tocopherols of slightly 
differing composition all had vitamin E activity but 
differed in their biological potency 

hat fresh fruits and vegetables, as well as preserved 
lemon and lime juice, would prevent and cure scurvy 
was an observation of long standing, dating back to 
the 1700s, Captain Cook, the explorer, also a Fellow 
and an observant sailor, published in the Phil. Trans 
of the Society in 1776, the successful methods he had 
used to preserve the health of his ships’ companies 
during long voyages by the use as frequently as possible 
of fresh animal products and fresh vegetables, and the 
daily consumption of sourcrout and wort. It was only 
in 1933 that the chemical identity of the protective 
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agent—-ascorbic acid—was established, by a Fellow, 
Sir W. N. Haworth, with another Fellow still alive, and 
their colleagues, practically simultaneously with three 
groups of research workers tn laboratories overseas 
Since Hopkin’s days, all the vitamins referred to, and 
also those in the water-soluble B group, have been 
studied by Fellows still alive, and, as a result of their 
researches, immense progress has been made in our 
knowledge of the chemical constitution and mode of bio- 
logical action of these astonishingly potent substances. 


Summary 
The relationship of the Royal Society, during its 300 
years’ history, to agricultural progress seems to have 
passed through the following phases. In the very early 
years of the Society, when a substantial proportion of 
its membership had immediate interest in farming, 
there was a keen endeavour to collect and collate 
reliable information on the most successful husbandry 
practice, with the object of deriving principles upon 
which advice to intelligent agriculturists could be 
based. This phase was followed by one in which there 
was additional emphasis by Fellows on the study of 
the then embryonic sciences basic to agricultural 
improvement— botany, zoology, chemistry, physiology, 
soil science-—together with noteworthy advances, some 
of them initiated and carried out by Fellows, in experi- 
mental husbandry. During the next hundred years of 
the Society's existence up to about 1920, partly as a 
result of the change in its organization which occurred 
in 1838, the amount of attention given to the more 
practical agricultural problems by Fellows, though 
considerable, was proportionately less than that given 
to the basic sciences of physics, chemistry, geology, 
botany, zoology and physiology. During this period 
the number of those elected to the Society who were 
mainly interested in the application of scientific 
knowledge to agricultural practice was small, though 
there were a few famous names amongst them. With 
the revivifying of agricultural research, following the 
activities of the Development Commission of 1909, 
the number of Fellows engaged in applying science to 
agriculture has increased, with notable effects on 
farming practice in Britain. Many of these Fellows are 
still with us 

A standing Committee for Agricultural Science was 
established by the Society in 1945. 





LABORATORY APPARATUS AND 
MATERIALS EXHIBITION 


The August issue of Laboratory Practice will 
contain most of the lectures presented during the 
recent successful Laboratory Apparatus and 
Materials Exhibition, together with an illustrated 
show at the new 


review of the exhibits on 


Horticultural Hall 
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News from the British Association of Chemists 


The Organization of Professional Men 
Readers of this page will recall that the 
B.A.C. has pointed out from time to 
time during the last two years, what has 
actually been achieved by professional 
men in Western Europe by way of 
protecting and furthering their economic 
interests. They have been able to do this 
because they have combined together, 
both nationally and internationally and 
the B.A.C. has given a lead to those in 
this country by becoming associated 
with them 

It is very gratifying to note that further 

exploratory steps have now been taken in 
this country. The British Medical 
Association held a meeting in London 
in March to which representatives of 
many professional associations—among 
them the B.A.C.—-were invited 

The Chair was taken by the Chairman 

of the Council of B.M.A., who explained 
that the meeting, being purely explora- 
tory, no minutes would be taken and no 
formal resolutions would be put. In the 
opening address to the meeting, a 
member of the B.M.A., stated that in 
the opinion of many of his colleagues, it 
was becoming very desirable that there 
should be brought into existence some 
permanent organization able to repre- 
sent the interests of professional men and 
women generally and it should be in a 
position to speak for them when 
required, for example in Parliamentary 
matters, in negotiations with the Govern- 
ment, as employers, and in other 
matters affecting status and salaries. The 
organization might be in the form of a 
confederation with a council analogous 
to the T.U.C., or, alternatively, some 
looser form of association might be 
adopted. Whatever form of organization 
may be decided on, it must be non- 
political. The object of the meeting was 
to explore the possibility of forming such 
an organization 

An animated discussion then ensued 

to which representatives of many 
professional associations contributed 
and revealed various shades of opinion 
on the proposals 

The majority of the speakers were in 

favour of some form of confederation 
or similar joint professional organiza- 
tion, but a few expressed the fear that, 
instead of being consultative, the organ- 
ization might develop into a pressure 
group. As the discussion progressed it 
became apparent that the Societies least 
in favour of the proposal were those 
having a high proportion of self- 
employed members, such as barristers, 
accountants and solicitors. It was 
generally agreed that, if progress is to 
be made, further discussion will be 
required on: 

(a) the constitution of the organiza- 
tion to be set up in the first instance, 
and 

(b) the types of professional bodies 
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which are to be eligible for mem- 
bership of such an organization. 

Subsequently, as mentioned on this 
page last month, the B.A.C. invited 
representatives of the same bodies to 
meet members of the international 
professional association who were visit- 
ing London. 

It is hoped, that from these tentative 
initial steps, there may emerge in this 
country a body which can not only 
protect the interests of its own members 
but which could have a_ beneficial 
influence generally by reason of its 
having no political affiliations 


THE HINCHLEY MEDAL 
The Association's Hinchley Medal for 
1958, which had been awarded to Dr 
i J. T. Cronshaw, was actually 
presented to him on May 11, 1960 at a 
private ceremony at Dr. Cronshaw’'s 
home. The award was made in appreci- 
ation of his great services to the chemical 
industry while head of the Dyestuffs 
Division of Imperial Chemical Indus- 
tries Lid. Dr. Cronshaw has been a 
member of the B.A.C.-since 1934 
The presentation was made by the 
President of the B.A.C., Mr. John 
Wilson, C.B.8., M.C., M.Se., F.RLC., 
F.L.R.1., Who was accompanied by Mr. 
R. J. Mollard, a Vice-President, and 
Mr. J. Rickman, Chairman of the 
Manchester Section of the B.A.C 
The Hinchley Medal for 1959 has been 
awarded to Mr. L. E. Puddefoot, 8.sc., 
and it nas been arranged that the 
presentation shall be made in the 
autumn of this year. On this occasion 
Mr. Puddefoot will deliver the Hinch!ey 
Memorial Address 


WITHOUT COMMENT 

Some Salary Discrepancies 

The B.A.C. salary scales perform a use- 
ful purpose in establishing reasonable 
minimum levels for both qualified 
chemists and assistant grades. What a 
salary scale cannot do, however, is to 
ensure that in any one firm there are no 
serious discrepancies between the salaries 
paid to chemists and assistants and the 
various levels of so-called ‘administra- 
tive’ and commercial staff 

A smart laboratory assistant, to avoid 
having to spend his spare time in study, 
can often obtain a post as a junior ‘rep.’, 
where as often as not his salary with 
commission, will be well into four 
figures, not to speak of ‘perks’, and 
often above that of qualified laboratory 
personnel, on whose work his income 
depends. 

It has been estimated that there is a 
factor of no less than two and a half 
between the scales for chemists and 
assistants, and the actual emoluments 
paid to the corresponding grades of sales 
staff. Would any reader like to challenge 
this? 
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*Me-Too-Ism’ 
A United States chemist, commenting 
on certain elements in his own organiza- 
tion, criticized them for adopting a 
policy, which he described with a 
delightful translantic touch as ‘me-too 
ism’-—in other words waiting until some- 
one else has placed a new product on the 
market and then straining the resources 
of their research sections to produce 
something similar 

Research is the life blood of the 
chemical industry, and the fact that the 
chemical industry is one of the fastest 
expanding ones in the country may 
produce an apparent justification of 
‘me-too-ism’. However, the fact that a 
large amount of the research potential 
in this country is devoted to the art of 
sample matching is not a good omen, 
when competition from abroad is be 
coming ever more fierce. "Me-too-ism’, 
a policy of a salesman dominated 
industry, causes intense frustration 
among research-minded chemists, and 
may be responsible for the fact that a 
large number are seeking their fortune 
in the U.S.A., where the shape of things 
to come is considered equally with 
immediate requirements 


OBITUARY 
The decease of the following members is 
recorded with regret: 
J. R. Hannay 
1918/19 
E. Hardman. Elected Member 1918/19 
H. E. E. Honey. Elected Member 1927 
W.H. Morrow. Elected Member 1932 
J. W. Reid. Elected Member 1927 
G. E. Waller. Elected Member 1953 


Elected Member 


LIFE MEMBERS 

The following have been elected Life 
Members of the Association: 

F. Higson. Elected Member 1918/19 

R. S. Rack. Elected Member 1925 

T. C. Robinson. Elected Member 
1937 

S. Smith. Elected Member 1927 


News from the Sections 


Liverpool 
The following officers and committee 
were clected for 1960/61 
Officers: 
Chairman 
Vice-Chairman 





H. L. Haigh 

G. H. Martin and 
H. Clarke 

K. S. Ford 

G. Ikin 

A. R. Jones 

R. J. Mollard 


Hon. Secretary 
Hon. Treasurer 
Hon. Recorder 
Education Officer 
Committee: 

Messrs. C. J. H. Wylie, W. Quirk, B 
Stockton, T. E. Fawcett, H. P. Minton, 
K. Thompson, T. Q. Matthews, G. A 
Dunn, J. S. Frodsham and W. §S 
Reid 


531 





LABORATORY 
EQUIPMENT & APPLIANCES 


High Pressure Metering 
Pump 


n view of the ever increasing demand 
for accurate metering pumps of very 
small capacity but of a high degree of 
metering accuracy and without glands on 
the pumping side, a diaphragm pump 
has been developed with the character- 
istics which meet these requirements. 
The fundamental mechanism of the 
D.C.L. ‘M’ pump has been built into a 
high pressure diaphragm head unit and 
the calibration curve shown indicates 
the extraordinarily high accuracy which 
is obtainable with a pump tested at 
2,500 p.s.i.g. with the very small 
tnaximum capacity of 700 ml./hr. At 
this pressure, the compressibility of the 
hydraulic fluid which operates the 
diaphragm and the compressibility of 
the fluid being pumped are significant, 
but calculable, and when these factors 
are taken into account the necessary 
allowance can be made by choosing the 
appropriate micrometer setting for the 
required delivery capacity and the 


characteristic straight line calibration of 
range of D.C.L. metering pumps is 
retained. 

The price is dependent to some extent 
upon the materials of construction and 
pressure-capacity requirements. The cost 
of a unit with stainless steel head, for 
example is approximately £160. 
(Manufacturers: The Distillers Co., 
Great Burgh, Epsom, Surrey.) 


Ltd. 


Portable Barrel Deburring 
and Finishing Machine 
An interesting new Almco Supersheen 
deburring and finishing machine, the 
Super Mite DBM-10, has been designed 
especially for research departments, 
laboratories and for processing small 
quantities of parts. Portable and com- 
pact, the machine can also be used for 
test runs on small components, thus 
saving the use of larger and more 
expensive machines in the production 

line. 
The model is inexpensive and will 
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deburr and finish parts to close tolerances 

in a fraction of the time and cost needed 

for carrying out these operations by 
and. 

Features of the machine are that it is 
easily portable and can be carried by 
one man. The barrel, which measures 
12 in. in diameter by 8 in. wide, has a 
capacity of 4 cu. ft.; it can be easily 
lifted from the compact and rigid base 
and revolves at an infinitely variable 
speed of between 19 and 38 r.p.m. A 
quick opening door of the swivel-bar 
type is fitted to the barrel. 

Speed can be varied easily by a hand 
wheel fitted to the frame. Drive is 
provided by a } h.p. 220 volt single 
phase motor through a fully guarded 
pulley. An 8 ft. length of flex is provided 
with each machine. 

The rubber lined barrel revolves on 
hard rubber rollers which are hard 
wearing and quiet in operation. 
(Manufacturers: Almco Supersheen of 
Great Britain Ltd., Bury Mead Works, 
Hitchin, Herts.) 





CATALOGUES, BROCHURES & 
LEAFLETS 


Received from Manufacturers 


Atomic Terms.—The U.K. Atomic 
Energy Authority have published a use- 
ful glossary of atomic terms which has 
been prepared by the Technical Writers 
Section of the Public Relations Branch 
of the Authority. (H.M.S.O. price 3s. 6d.) 


Laboratory Heating Equipment.—A 
very comprehensive catalogue has been 
published by Electrothermal Engineer- 
ing Ltd., of 270 Neville Road, London, 
E.7. Full technical information and 
prices of the company’s wide range of 
laboratory apparatus, scientific instru- 
ments and surface heaters are included. 


Jucy 1960 





Incidental information 


. Most analysts know about 1:10-phenanthroline and 

many use it for iron determinations. Not so many 
people seem to know that 4:7-diphenyl-1:10-phenanthroline 
is twice as sensitive as 1: 10-phenanthroline in the colori- 
metric determination of iron. There are several papers 
on the subject but the latest is Analyst, 1958, 83, 80 
The reagent is also called Bathophenanthroline, and we 
make it. 


> Then again, the substitution of methyl groups in the 

2:9 positions has the interesting effect of making the 
reagent insensitive to iron and we then have a selective 
and sensitive reagent for copper (see Anal. Chem., 1956, 
28, 1158). Hopkin & Williams make 2:9-dimethyl- 


Items O] 


nierest 


1:10-phenanthroline (sometimes called Neo-cuproin). 


> One does not think of sulphate as a radical one can 

determine absorptiometrically, but this is now possible 
for low concentrations. Barium chloranilate is the reagent 
and there are two papers on the subject Anal. Chem., 
1957, 29, 281 and Anal. Chem., 1958, 30, 202. Hopkin & 
Williams make it 


> Hopkin & Williams Ltd. were also early off the mark 

with supplies of the remarkable new colour-producing 
reagent for fluoride 3-aminomethylalizaria-NN- 
diacetic acid, described by Belcher, Leonard and West 
(Talanta, 1959, 2, 92). This important reagent is already 
available from stock. 


ions, 


FINE CHEMICALS 


for research and analysis 


HOPKIN & WILLIAMS LTD., 


Branches: London, Manchester, Glasgow. 


Juty 1960 


CHADWELL 


HEATH, ESSEX, ENGLAND 


Agents throughout U.K. and all over the world 
TAS HW.6 
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NEWS 


General 
—_— 
Kaduna’s New Laboratory 

A milestone in the Northern Nigerian 
Government's efforts to provide a 
thoroughly up-to-date health service is 
the new Pathology Laboratory which 
was opened recently at Kaduna, the 
capital 

It carries out Microscopic examination 
of blood diseases, of diseased tissues 
which may be affected by cancer, ulcers, 
abscesses and the like; identifies infective 
organisms such as those which cause 
leprosy, tuberculosis, dysentery, and 
enteric fevers, and parasites by which 
humans may be infested, such as 
amoebae, worms (and their eggs) and 
eggs of bilharzia 

The laboratory also undertakes the 
study of pathogenic alteration in the 
chemistry of body fluids, such as estima- 
tion of the sugar in diabetics’ 
blood, and the investigation of blood 
serum to check reactions brought 
about by syphilis, typhoid and typhus 

Much of the work the well 
being of expectant mothers —an average 
of 100 attend the ante-natal clinic in the 
laboratory for blood week 
Northern Nigerian wives now appreciate 
that this is the only way to reduce 
infantile mortality 

Indigenous staff 
man similar laboratories 
the country are also trained and 
the attractions of a career in the 
pathology service are now more widely 


content 
for 


aids 


tests every 


will eventually 
elsewhere in 


who 


here 


appreciated 


New Research Laboratory for 
Metropolitan Leather Co., Ltd. 
Parkinson Cowan (Metropolitan Leather 
Company Limited Division) are shortly 
to open a new gas meter diaphragm 
testing and research laboratory at their 

Great Harwood, Lancs., factory. 

Included in the Metropolitan Leather 
research programme are continued in- 
vestigations into the use of polymer as 
diaphragm miaterial—an activity first 
undertaken by the company as long ago 
as 1952 

Equipment installed in the laboratory 
has been specially designed to test new 
products so thoroughly that the need for 
subsequent field trials is virtually 
eliminated 


Cambridge House 

During the evenings of May 25 and May 
26, a total of more than 100 guests 
attended receptions held at Cambridge 
House (the new name for the Head 
Office and showrooms of the Cambridge 
Instrument Company at 13 Grosvenor 
Place, London) 

The receptions, held in the showroom 
and the new boardroom were to 
celebrate the internal rebuilding and 
redecorating being carried out to 
modernize the company’s recently en- 
larged premises. These will accommodate 
the staff necessary to deal with the 
additional business resulting from the 
present expansion of research and 
production facilities 


B.S.LR.A. Extend Workshops and 
| aboratories 

has now started on the erection 
of a new 7,300 sq. ft. building at the 
headquarters of the British Scientific 
Instrument Research Association at 
Chislehurst, Kent. The building which 
will comprise new workshops and 


Work 


Sections of diseased tissue are cut in Kaduna’s new pathology laboratory. 
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mechanical! laboratories should be com- 
pleted in the late autumn. The new 
laboratories will enable the Association 
to extend its activities in the Mechanical 
Engineering field, while in the work- 
shops provision has been made to 
accommodate more specialized equip- 
ment and precision machine tools 
thereby improving the workshop facil- 
ities available both to the laboratories 
and to member firms in the Association. 


Manufacturers’ News 


Griffin & George acquire R. & J, Beck 

Griffin & George, Ltd., have purchased 
the whole share capital of R. & J. Beck, 
Ltd. The latter company operate two 
works, at Watford and Kentish Town, 
and have offices and a showroom at 
Mortimer Street, London, W.1. 

It is the intention of Griffin & George, 
Ltd., to retain the individuality of 
Beck's as a separate entity, and the 
name of the business will remain un- 
changed 

The present Board, consisting of 
Messrs. C. J. Beck, S. Borthwick, G. E. 
Fowler and H. W. Morgan, will remain 
in office and be joined, in due course, by 
Messrs. M. Lyth, H. C. Mayer, R. C. 
Palmer and F. A. Renn as additional 
Directors representing Griffin & George, 
Lid 

R. & J. Beck, Ltd., manufactured the 
new 3-D image microscope, designed by 
a team led by Mr. Richard Gregory, at 
the Cambridge University Psychological 
Laboratory. (See Laboratory Practice, 9, 
386). The microscope is proving useful 
in the examination of living cells and 
thick sections of suitably strained brain 
tissue to see how the brain cells are 
related to each other 





Publications 


Survey of British Transistors 

The essential technical characteristics of 
963 different semiconductor devices now 
available from British manufacturers are 
given in tabular form in British Semi- 
conductor Guide, a new publication just 
issued by Heywood & Co. (5s.) 

are presented in three main 
transistors, diodes and rectifiers, 
together 
and 


They 
groups 
and photosensitive 
with important technical 
sources of supply. 


devices, 
details 


Enzymes 

A new booklet on Enzymes has been 
compiled by Globe Products (Accring- 
ton) Ltd., of Accrington, Lanes., in 
conjunction with their associates Novo 
Industri A/S, Copenhagen. This booklet 
(75 pages) not only gives information, 
illustrated by graphs, on the activity and 
stability of many types of enzymes under 
various pH values and temperatures, but 
also details of recognized methods of 
enzyme evaluations. 


Jury 1960 





Non-roll 
cylinder protectors 

















Made from black sponge rubber approx. 
13 mm. thick. 
Minimizes breakage should cylinder be 
accidentally overturned. 
The hexagonal shape prevents an over- 
turned cylinder rolling off laboratory 
bench. 
¥% Suitable for spout or stoppered cylinders. 
% The size immediately available fits 50 ml. 
and 100 ml. cylinders 
The complete range when available will cover 
5 ml., 10 ml., 25 ml., 50 ml., 100 ml., 250 ml. 
and 500 ml. cylinders. 
Catalogue reference K. 185/25—obtainable 
from all Laboratory Furnishing Dealer Houses. 


MANUFACTURERS to the wholesale distributor trade of 
Volumetric and Lampblown Scientific Glassware 


MORBANK LIMITED 


VICTORIA WORKS : MAES-Y-COED 
PONTYPRIDD : GLAMORGAN 
Telephone: PONTYPRIDD 2928 
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The 
Economy of 
“QUICKFIT” 


Flasks 


The design of ‘Quickfit’ flasks is as simple as it is utilitarian 
That makes for both economy and versatility in laboratory 
application. The wall thicknesses are chosen to give the best 
possible balance between thermal and mechanical strength 
Being made from low expansion borosilicate glass *, they 
thus give the best all-round laboratory service. ‘Quickfit 
flasks are available in three neck lengths. The expense of 
multi-neck flasks is avoided by the use of a comprehensive 
range of ‘Quickfit’ multiple adapters 


*Expansion coefficient 3.3 » 10-4/° C between 20° C and 400°C, 


QUICKFIT & QUARTZ LTD 


Dept. 10AG, ‘QUICKFIT’ WORKS 
Heart of STONE, Staffordshire 
Telephone: Stone 481 
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laboratory end runner mills 





10°, 15° 


and 20° diameter, and mill supplied complete 


Available with four mortar sizes, 7 


with motor and starter and with either ceramic 

or metal mortar and pestle which are inter 
changeable 

A ceramic set can be used for processing 

materials adversely affected by contact with metal 

and a metal set, either high grade cast iron of 


stainless steel, can be carried as a spare set for use 





on material for which ceramic is unsuitable 





The pestios are arranged to swing clear of of 





to lift out of the mortars to facilitate emptying or 





cleaning 











PASCALL 


Write or telephone Crawley 25166 for List EN2507 


THE PASCALL ENGINEERING CO LTD 
GATWICK ROAD - CRAWLEY + SUSSEX 
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DELICATE 


SPECIMENS 


you can THROW ABOUT! 


EMBEDDING 
KIT | 


Biological specimens insects, 
small skeletons, fish, etc., em 
bedded in a block of Ceemar 
plastic are completely visible 
and can be handled indefinitely 
without injury ideal for both 
school classes and advanced 
students, You prepare them 
yourselves using the Ceemar 
Kit--a simple technique for 
any laboratory worker 


Preserve your 
specimens in solid 
transparent plastic 


Trial kit 35s, complete with 
full instructions. Post Paid 
(in the United Kingdom), 


Obtainable from the 
principal laboratory 
suppliers or direct from 


E. M. Cromwell & Co. Ltd., Galioway Road, Bishop's Stortford 


Automatic Syringe 


This is a spring loaded 
syringe with adjustable 
stop, made in three 
sizes— one to deliver 
from 0-.5 ml, one to 
deliver from 0-1 ml 
and the other from 
0-3 mil. The first 
two mentioned 
cost 37/6d. each, 
and the other 
are an aid inthe costs £7, 5s 
dispensing of 
unit amounts of 
fluid to test tubes, 
constant volume 
methods eg. the 
Wassermann and 
Rose-Waaler Tests 
The position of 
plunger for volume ts 
controlledexternally by 
rotation of knurled knob 
and locked by a knurled 
sleeve 


H. G. EAST & Co. Ltd 
37a OXFORD ROAD, COWLEY, OXFORD 
Telephone: Oxford 77361 
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STIRRING 


Porcelain Stirrer Heads 


made from finest glazed porcelain 


Write for detailed price list to sole U.K. distributors . 


ORME SCIENTIFIC LIMITED 
17-23 RUSSELL STREET, MANCHESTER, 1 


Telephone ; ARDwick 3690 & 5880 





Astell patent 
bacteriological 
seal 


The Astell rubber seal replaces cotton wool in bacteriological work, 

Unlike the ordinary rubber stopper it is specially designed to 

vent automatically when media or other liquids in containers plugged 

with the seal are heated, The seal is pressed home after 

sterilisation with the special push rod provided, The contents 

remain sterile indefinitely and there is no evaporation during storage. Labeveter: 

The new Astell seal has a wide collar for easier manipulation as 172 Brownhill Road 
recommended by the National Institute for Research in Dairying, Catford * London SE6 
Shinfield, Reading (Report 49c¢/15). HiTher Green 4814/5 
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we PORTALAB’ 


PORTABLE CHEMICAL LABORATORY 


DESIGNED BY DR. H. MEDINGER 











| A complete chemical laboratory, containing 
| ample apparatus and approximately 100 chemi- 
cals for work covering the various examinations 
| in Chemistry (Ordinary-level and Advanced- 
| level G.C.E., National Certificate, etc.). 
Equipment includes complete apparatus for 
| Gas Preparation, Polythene Pneumatic Trough, 
| Liebig Condenser for Distillation, Thermometer, 
Graduated Flask, Burette and Pipette (Class B) 
| for Titration, Combustion Tube and Boat, Blow- 
| pipe, Stainless Spatula, etc. 
Dimensions: 21° » 15° « 9 
| Sturdy construction 
| In fitted, polished ply-wood case, with lock and 
| key 
| Further particulars and price on application 
LABORATORY 


AIMER PRODUCTS LTD timnisicrs 


56-58 ROCHESTER PLACE, CAMDEN ROAD, LONDON N.W.1 


Telephone: GULLIVER 3618 and 6466 


Weight 33 lb 





=: POCKET t 
Bt INTERCHANGER 3p 
SIEVES ; 


ENDECOTTS 


TEST SIEVES 


For Accuracy! 


ENDROCK’ 
TEST SIEVE 
SHAKER 


Io <=> 


TEST SIEVES 
B.S. 410: 43 U.S. Standards 


5 and Tyler Equivalents 


Beetstttsssssessesssteseeetteetsesterssessartrsszs tte 


We operate a Recovering Service 








Consistent mechanical action 
saves valuable time of skilled personne! 


ENDESOTTS (FILTERS) LTD. Phone: LiBerty 8121/2/3 
Dept, S. Lombard Rd., London, $.W.19. Groms Endfilt, London 
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ROYAL BERLIN 
PORCELAIN 


The worlds finest with unequalled resistance to 
thermal shock and chemical attack. 


Sole Distributors 


ANDERMAN & Co. LTD 


Battlebridge House, 6th Floor, 87-95 Tooley Street 
London, S.E.1 Telephone HOP 1165 


ATTACHMENT CAMERA 
for 


PHOTOMICROGRAPHY 


35 mm. or plates 


* Versatility 
* Speed 
* Quality 


R. & J. BECK LTD 


69/71 MORTIMER ST ~- LONDON W.1 
Pre-eminent for more than a century 
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Introducing the QUADRATE—Combined OVEN/INCUBATOR 


Hearson craftsmanship in the design and con- 
struction of temperature-controlled equipment 
is well known to discriminating users. The Quad- 
rate combined oven and incubator is the latest 
addition to our range of products and has been 
designed for use in Industrial, Medical and Edu- 
cational laboratories. Soundly constructed of 
welded, rustproofed mild steel, it has a two-heat 
switching control, which, in conjunction with a 
thermostat enables it to be used either as a bio- 
logical incubator up to 60°C. or an oven up to 
200 °C., with temperature fluctuation of + 0.75°¢ 
Internal dimensions 12” x 12” « 114" high 


Catalogue No. H2260 


Please write for descriptive leaflet 1/Q 


Charles Hearson & Co., Ltd. 
Willow Walk, Bermondsey, London, S.E.1 
Telephone: Bermondsey 4494 
Northern Branch Office: 161 Brownlow Hill, Liverpool 3 








SWIFT 


AUTOMATIC* 


for the 

volumetric analysis 
of 
micro-preparations 


* A single movement of one finger:— 
1. Records the constituent observed on 


the cross-lines 
Adds the individual count to the 


totaliser 


Moves the specimen to the next 


observation point 


Write or phone for free brochure 


JAMES SWIFT & SON LTD. 
113-115a Camberwell Road, London, $.E.5 


POINT COUNTER RODney 5441 
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DO YOU KNOW 


es That the Adelphi Bottle 
— “4 <7 - Washer can wash almost 
G R K E N S Pp [ J R | “ | anything from a Hypoder- 
; mic Needle to a Carboy. 
LITTER PAPERS This is done by means of 
y sin 4 4 » interchangeable Nozzles 
and a Foot-Operated ver- 
sion for delicate glass. 
Full details of this and our 
Bottle Filling Equipment, 
Mixers, Stainless Steel Ware 
Competitive in Price and made y ps and Sintered Stainless Steel 


, . » Filters will be sent gladly on 
to published standards. request. 


are 


Ask for free descriptive book Foot-Operated 
18 G.60 which gives you the No. 2 Bottle 
‘ Washer 


specifications. 





ADELPHI! MANUFACTURING CO., LTD. 
J. BARCHAM GREEN LTD. Pharmaceutical and Laboratory Equipment Specialists 


MAIDSTONE - ENGLAND 20/21 Duncan Terrace, London, N.1 
Terminus 2959 and 9459 























FOUNDED 


The OXY-COAL GAS | 
(cor tral 


BOROSILICATE 


GLASSES (Pyrex, | “CRISTA” PIPETTE SHAKER 
Phoenix, Hysil, etc.) [ff 


if! with 
Five jets and interchangeable Heads 
central pilot light — 
flame size selected 
INSTANTANEOUSLY 
Rotating turret 


= 
J head for easy jet selec 


tron | 
—@ Auxihary supply (ff) 


of oxy coal mixture for 


hand torch 
Mir 


Maximum economy 
A modern oxy-coal gas blow pipe of sturdy construction evolved through | For 
years of practical experience in glass manipulation. A nearly silent flame || PIPETTES 
from pin point to one capable of working 100 mm. tubing at a flick of the 
turret. To the inexperienced it gives confidence to the experienced it is an KAHN TUBES 
assurance of efficiency and successfully completed work. A unique instru- 
ment for the research laboratory or workshop. Send for leaflet PB/L2. BOTTLES Details on request 


Price £21.10.0 HAWKSLEY & SONS LIMITED 


l y D SCORAH M c 44, NORTHFIELD RD. 17 NEW CAVENDISH ST. LONDON WI 
eo © che ' C. BIRMINGHAM, 30 WELBECK 8557 


phone: KINgs Norton 1885 


Obtainabie only from 
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POD DOD 


SHIPS & GLASS? STAINLESS 
Yes—Products for which SUNDERLAND STEEL 


is World Famous 
We do not supply ships, BUT LABORATOR) 
we can and do supply W ARE 


PYREX BRAND 
Laboratory and Industrial Glassware 


is ideal, being durable, suitabl i 

SCIENTIFIC EQUIPMENT chemicals, and avaiable in an extenaive range. We are 
> manufacturers o inl S 1 Pla fi 

COMPANY LIMITED p > an laboratory, use, pe vgn ns 


- . . receive your enquiries for any items of stainless steel 
North Bridge Street . Sunderland equipment you may require. 


Te se THE TAYLOR RUSTLESS 
Manufacturers and Suppliers of Glass for FITTIN GS CO. LTD. 


INDUSTRY & RESEARCH 
Head Office: RING ROAD, LOWER WORTLEY, LEEDS, 12. 
Telephone Leeds 63-8711/2/3. 
London Office: 14 GREAT PETER ST., WESTMINSTER, LONDON, 
S.W.1. Telephone Abbey 1575. 





EST. 7€CO1 1888 


a 


Specially designed thermometers for all 
Laboratory purposes. 

Made in accordance with 1.P., 8.5.1., 
S.T.P.T.C. & A.S.T.M. specifications. 

Short range, short stem, Calori- 
meter and Secondary Reference 
Standard thermometers. 
N.P.L. Certified if 

required. 


Precision Hydrometers 
for Density, Specific 
Gravity and all Arbitrary 

scales. 


Giass sheathed Insulated thermo- 
meters for Chemica! purposes. 


A TRAVELLING fo wmautatoarmencncn 


SALESMAN /%t (o* 
———— 


Please send yor 


soll Alte 2, || 6G HL ZEAL in. 


= SAMMEL JONES & CAITR. | | cuceen on aaiiel ik, canen eae 


MEW BRIDGE STREET. LONDOM. EC 4 + Fiber Se e500 





Phone: Liberty 2283/4/5/6. Grams: Zeaidom, Souphone, London 
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introducing 


JAYTEC 


REGISTERED TRADE MARK 
Graduated Laboratory Glassware 


“JAYTEC” volumetric glassware is speci- 
ally designed for the commercial/technical 
user requiring fast dispensing accurate 
instruments for quick use. 


A sample box of “JAYTEC” graduated glassware 
comprising one each of 100m! cylinder, 50m! flask, 1ml 
measuring pipette, 10ml measuring pipette and a 10ml 
bulb pipette can be obtained from your usual labora- 
tory supplier for only 16s. 9d. complete as a special 
trial offer. 


Please write to us if any difficulty is experienced in 
obtaining supplies, and your requirements will be 
given immediate attention. 


A full descriptive Price List leaflet can be had on request from 
the sole manufacturers : 


F. R. JONES LIMITED of 
24GASKIN STREET, LONDON, N.1 








The Laboratory Suppliers 
SOLMEDIA LTD. 
Est. 1910 
Bacteriological Media. Chemicals. Stains. Indicators. Dyes 


Standard and Reagent Solutions 
Sets of Permitted and Noa-Permitted Dyes for Foodstuffs 


EMIL—BXELO—PYREX—MONAX— DAVISIL—QUICKFIT 
& QUARTZ 


Brushes. Wire Baskets. Specimen Jars. Analytical Weights, 
Stainless Stee! Staining Racks a Speciality 


SOLMEDIA LTD. 
35 Orford Road, Walthamstow, London, E.17 


Telephone: COPpermill 2485 








LABORATORY CONTROL OF DAIRY PLANT 
byJ.G. Davis, D.Sc.,Ph.D.(Lond), F.R.1.C.,M.1.Biol., F.R.San.I 
This book describes in simple language the latest and 
best methods for those tests designed to ensure the 
maximum efficiency, not only of the dairy plant itself, 
but also of the various items of auxiliary plant which 
are often neglected. While the book is mainly con- 
cerned with laboratory methods, information is also 
given about some of the latest developments in dairy 
plant, particularly of the new methods of heat 
treatment. 
Demy 8vo. Cloth Bound. Fully Illustrated. 
30/- postage free. from 


DAIRY INDUSTRIES LTD., 9 Gough Square, 
London, E.C.4. 











A COURSE IN 
INDUSTRIAL 
INSTRUMENT 
TECHNOLOGY 


By 
J. T. MILLER, B.Sc., F.inst.P. 


So great has been the demand for reprints of Mr. 
Miller’s Course in Industrial Instrument Technology 
that the supply was soon exhausted, and a more 
convenient new edition, produced by the photo- 
litho process and bound in stout paper covers, is 
now available. 
CONTENTS 
I. Basic Elements or Mechanisms. 

Il, Diaphragms. 

Il. U.Tube Manometers. 

IV. Flow Metering Elements for Fluids in Pipes. 


V. Flow Metering Elements for Fluids in Pipes 
(continued ). 


VI. Measuring Instruments for Differential Flow 
Elements. 


VII. Flow Measurement: Integration from Diff- 
erential Pressure Instruments. 


VIII. Area Meters: Rotameters and Flowrators. 


IX. Anemometers, Electrical Flow Meters and 
Quantity Meters. 


X. Electrical Methods. 


XI. Electrical Methods (continued ): Resistance 
Thermometers. 


XII. Radiation Temperature Measuring Instru- 
ments. 


XIII. Humidity Measurements. 


XIV. Industrial Electronic Instruments for the 
Measurement (and control) of Tempera- 
ture, Pressure, Flow, etc. 


XV. Electronic Instruments (continued ). 
XVI. Automatic Control. 
XVII. Automatic Control (continued ). 
XVIII. Automatic Control (continued ). 


Price 20/- post free 


Send your order to: 


UNITED TRADE PRESS 
LTD. 


9 GOUGH SQUARE 
FLEET STREET - LONDON - €E.C.4 





LABORATORY 


PRACTICE JuLy 1960 








Adelphi Manufacturing Co. Ltd. 
Aimer Products Ltd. ; 
Anderman & Co. Ltd. 

Armour Pharmaceutical Co. Ltd. 


Associated Electrical Industries Ltd. 7% 


Astell Laboratory Service Co. Ltd 
Baird & Tatlock (London) Ltd 
Barcham Green, J., Ltd. 

Beck, R. & J., Ltd. : 
Beecroft & Partners, Ltd. 
British Drug Houses Ltd., The 
Camlab (Glass) Ltd. ‘a 
Classified Advertisements 
Cooke, Troughton & Simms L td 
Coulter Electronics Ltd. 
Cromwell, E. M. & Co. Ltd. 
Cuthbert, Ralph Ltd. 

Davey & Moore Ltd. 

Difco Laboratories, Inc. 
Distillers Co. Ltd., The 

East, H. G. & Co. Ltd. 
Electrothermal Eng. Ltd. 
Elliott, H. J. Ltd. Fe 
Endecotts (Filters) Ltd. 
Engelhard Industries, Ltd. 

Esco (Rubber) Ltd. 

Evans Electroselenium Ltd. 
Flaig, W. G. & Sons Ltd. 
Gallenkamp, A. & Co. Ltd. 
Gerrard, T. & Co. Ltd. 

Grant Instruments 

Griffin & George, Ltd. 

Gurr, Edward, Ltd. 

Gurr, George T. Ltd. .. 
Hawksley & Sons Ltd. .. 
pry Charles & Co. Ltd. 
H.M.C. Ltd. ‘ 

Hopkin & Williams L td. 


Index to Advertisers 


540 
538 
538 
466 
483 
§37 
Cover iv 
540 
538 
488 
488 
June 
544 


June 
475 

536 

481 

486 
Cover iii 
~s 476 
536 
June 
480 

538 

484 

543 
June 
482 
Cover ii 
June 


Jones, F. R. Ltd. 
Jones, Samuel & Co. Lid. , 
Laboratory & Electrical Eng. Co. 


Laboratory Apparatus & Glass Blowing Co. 


Laboratory Glassblowers Co., The 
Light, L. & Co. Ltd. . me 
Lock, A. M. & Co. Ltd. 

May & Baker Ltd. 


Measuring & _ Equipment Ltd. 


Merck, E., A. C 

Metrimpex 

Moncrieff, John, ‘Ltd. 
Morbank, Ltd. .. 

Orme Scientific Ltd... 

Oxo Ltd. (Medical Dept.) 
Pascall Eng. Co. Ltd. 

Payne, C. E. & Sons, Lid. 
Preston, J. Ltd. 

Quickfit & Quartz, Ltd. 
Radford Electronics Ltd. 
Savage & Parsons Ltd. 
Scientific Equipment Co. Ltd 
Scientific Furnishings Ltd. 
Scientific Supplies Co. Ltd. 
Scorah, L. V. D. M.Sc., 
Solmedia Ltd. . 

Southern Instruments Ltd. 
Spencer Components 
Stanton Instruments Ltd. 
Swift, James & Son Ltd. 
Taylor Rustless Fittings Co. I td. 
Thermal Syndicate Ltd., The 
Towers, J. W. & Co. Lid, 
Townson & Mercer Ltd. 
Ultrasonics Ltd. 

Watson, W. & Sons Ltd. 
West Instrument Ltd. . 
Wild-Barfield Electric Furnaces ‘| td. 


542 
541 
472 
476 
484 
485 
480 
478 
Cover i 
June 
479 
465 
535 
537 
477 
482 & 536 
543 
June 
$35 
487 
468 
541 
June 
June 
540 
542 
474 
544 
471 
539 
541 
470 
June 
469 
June 
478 
473 
June 


International Combustion Products L td. Zeal, G. H. Ltd. ' ‘ = fs $4] 


— 

















WE HAVE GROWN—LARGER PREMISES AND LARGER STOCKS. 
ON APPROVED LIST AS CONTRACTORS TO CROWN AGENTS, 
MEDICAL RESEARCH COUNCIL, LONDON COUNTY COUNCIL ETC. 


C. E. PAYNE & SONS LTD. 


131 Clapham High Street, London, S.W.4 
MACAULAY 7107/8 


‘The Technician who knows takes ““PAYNES” to buy economically 






































e ‘E.R.P’ WATERCLEAR FLEXIBLE MICHROME STAINS 
PLASTIC TUBING & Reagents for Microscopy, Histochemistry, etc 
Non-toxic for bacteriological work and Adenosin. Carminic / acts. Crtase, Fettrot. Giemsa. Janus green. 
blood transfusion—sterilizable at 120°C. Rivcsations. Begone bles. ae a Urease. ae 
@ ‘ESCORUBBER’ SILICONE RUBBER "April 1960, pages 182-6) ; 
TRANSLUCENT TUBING & BUNGS 62 page Catalogue available on request. 
Non-toxic—will withstand repeated dry New books by Edward Gurr 
heat sterilization at 160°C. 


ENCYCLOPAEDIA OF MICROSCOPIC STAINS 
ESCO (RUBBER) LTD. 


500 pages Royal 8vo., price 95/- 
“Methods of an Histology and Histochemistry’ 334 pages 
Manufacturers of Rubber, Silicone Rubber and Plastic Preducts 
34-36 Somerford Grove, London, N.16. 








Roy. 8vo., price 70/- 


EDWARD GURR LTD., 


42, Upper Richmond Road West, London, S,.W.14 




















CLASSIFIED 
ADVERTISEMENTS 


All advertisements must be PREPAID. Situations Wanted, 44. per word. Minimum 6s. All other 
advertisements, 6d. per word minimum of 10s. Semi-display advertisements 4s. per line, minimum £2 
Display advertisements at tariff races. Box Numbers count as four words. Replies forwarded 15. extra 
Replies to Box Numbers must be addressed to Laboratory Practice, 9 Gough Square, Fleet Street 


London, E.C.4 


The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think 
proper to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but 


sheuld an error be made the Proprietors will not hold 


OFFICIAL APPOINTMENTS 


ABORATORY TECHNICIAN 

(Male) required by East Afrcian 
Veterinary Research Organization, East 
Africa High Commission, on probation 
for permanent and pensionable estab- 
lishment. Salary (including Inducement 
Pay) according to experience in scale 
£813 rising to £1,566 a year. Outfit 
Allowance £30. Free passages. Liberal 
leave on full salary after each tour of 
46 months. Candidates should be A. or 
F.L.M.L.1., preferably in Bacteriology, 
with considerable laboratory experience 
of bacteriology or virology. Duties will 
include research work and preparation 
of vaccines. Write to the Crown Agents, 
4 Millbank, London, S.W.1. State age, 
name in block letters, qualifications and 
experience and quote M3B/53074/LAQ. 


ABORATORY TECHNICIAN 

(Male or Female) required by Uganda 
Government Medical Department for 
tour of 30-36 months either (a) on 
probation for pensionable employment 
or (b) on contract with gratuity at rate 
134 per cent of total salary drawn. 
Salary scale (including inducement pay) 
for men £846 rising to £1,341 a year; 
for women £846 rising to £1,257 a year 
Commencing salary according to exper- 
ence up to £1,173 (men) and £1,095 
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Outfit allowance £30. Free passages. 
Liberal leave on full salary. Candidates 
must be 4.1.M.L.7, and should preferably 
have experience in blood transfusion 
work. N.H.S. Superannuation Rights 
can be preserved in approved cases 
Women candidates must be single. Write 
to the Crown Agents, 4 Millbank, Lon- 
don, S.W.1. State age, name in block 
letters, qualifications and experience and 
quote M3C/5§2442/LAQ 
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NGINEER with Languages. Pre- 

cision mechanical Engineering re- 
quired by famous American instrument 
firm for supervising and co-ordinating 
production, programme in Europe 
Must reside on Continent, be willing to 
travel, with fluency in German and 
French or Italian. The post is an inter- 
esting and unusual one calling for 
initiative and ability to work energeti- 
cally without supervision. Good salary 
ind travelling expenses. Send details in 
first instance to Box 131 
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LABORATORY ASSISTANT 

is required to do interesting work of a 
biochemical nature in congenial sur- 
roundings. ‘O’ level in Chemistry is the 
minimum qualification, and either ‘A’ 
level chemistry or relevant laboratory 
experience are desirable assests. Apply 
to Mrs. J. M. Hurst, Imperial Chemical 
Industries Limited, Personnel Service 
Section, Akers Research Laboratories, 
The Frythe, Welwyn, Herts 


Isle of Wight County Council. 
Laboratory Steward/Assistant required 
for Sandown Grammar School in the 
Physics and Chemistry Departments 
also to assist in maintenance of mach- 
inery in the Metalwork and Engineering 
Workshops. Salary on Miscellaneous 
Grade Il (£465 £20 (3)—-£525) or 
Grade III (£525 £25 (1) £20 (2) 
£590), according to qualifications and 
experience. Applications giving personal 
particulars, details of qualifications and 
experience, and the names of two 
persons to whom reference can be made, 
should reach the County Education 
Officer, County Hall, Newport, Isle of 
Wight, by 15th July, 1960. 
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for Department of Medical Physics, 
Royal Free Hospital Medical Schoo! 
University laboratory experience de- 
sirable; opportunity to acquire radio- 
active isotope techniques. Salary scale 
£595-£720 plus London weighting and 
superannuation. Apply Secretary, 8 
Hunter Street, London, W.C.1, with 
names of two referees 


ANUFACTURERS of Electronic 

Instruments are looking for a 
representative to sell an electronic 
accessory for a wide range of scientific 
instruments in the Greater London area. 
In view of the rapidly increasing demand 
it is a good opportunity for someone 
already calling on laboratories, particu- 
larly those using photo-electric instru- 
ments. Box 130. 
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SSASABAKaK’ 


microbiological reagents and media 


PEPTONES 


and 


HYDROLYSATES 


for Microbiological Culture Media 


Difco peptones and hydrolysates are prepared to meet the 
diversified nutritional and biochemical requirements of 
microorganisms. A single peptone cannot provide the essen- 
tial nitrogenous nutriments for all cultural and metabolic 
processes. Difco peptones and hydrolysates have been 
developed to meet the various requirements for micro- 
biological procedures including growth, preparation of 
toxin and vaccines, and for the study of microbial 
metabolism. 
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Difco Laboratories 


Prompt delivery from U.K stock Write for Difco Manual and technical 
leaflets to the sole agents 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Branches im | ondon, Manchester and Glasgow Agents throughout U.K and all ower the world 


“5 complete laboratory service 
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COMPLETE RANGE OF 


AUTOCLAVES 


FOR THE MODERN LABORATORY 


rhe single gauge on each of the new BTL ‘Bara’ 

autoclaves is angled for easy reading and shows chamber 
pressure and temperature independently. A B.T.L. regulator 
maintains set pressure to within lb. per sq. in., and a 
safety valve limits maximum pressure to 28 lbs. per sq. in 
A perfect seal is obtained with easy hand-tightening 

of the heat-insulated lid handles. The autoclaves are 
convenient and safe in use and each autoclave is provided 
with a test certificate 

Ihe range comprises vertical and horizontal models in 
various sizes. Heating of the standard models is normally by 
gas or electricity. Autoclaves conforming to B.S. 2646:195¢5 


are also available Please write for full detail 
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